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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
wherein a plurality of semiconductor chips can be laminated and 
mounted and miniaturization and reduction of height are enabled as 
compared with the conventional case, and a method for 
manufacturing the device. 

SOLUTION: This semiconductor device consists of a wiring pattern 
103, a first semiconductor chip 101 mounted on the wiring pattern 
103,' a second semiconductor chip 102 which is arranged on the 
back side of the first semiconductor chip 101 in such a manner los..^ 
that an electrode surface of the chip 102 faces the chip 101, a 
leading-out electrode 104 which is protruded from an upper part of 
the wiring pattern 1 03 which is positioned outside a peripheral 
edge of the first semiconductor chip 101 toward the second 
semiconductor chip 102 and connected with the second 
semiconductor chip 102, and an insulating layer 105 in which the 
first semiconductor chip 101 and a part or the whole of the 
leading-out electrode 104 are buried. 
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[Claiin(s)] 

[Claim 1] A circuit pattern and the 1st semiconductor chip mounted in a circuit pattern. The 2nd 
semiconductor chip which turns an electrode sur&ice to the 1st semiconductor chip, and is installed 
in the tooth-back side of the 1st semiconductor chip. The ejection electrode connected to a projection 
and the 2nd semiconductor chip towards the 2nd semiconductor chip &om the part on the circuit 
pattern located outside the periphery of the 1st semiconductor chip. The semiconductor device 
characterized by having at least the insulating layer which lays some or all of the 1st semiconductor 
chip and an ejection electrode underground. 

[Claim 2] The semiconductor device according to claim 1 with which the 1 st semiconductor chip is 
laid under the insulating layer after only the tooth back has been exposed from the insulating layer. 
[Claim 3] The semiconductor device according to claim 1 or 2 which the tooth back of the 1st 
semiconductor chip has pasted up on the electrode surface of the 2nd semiconductor chip. 
[Claim 4] The semiconductor device according to claim 1 to 3 arranged so that the area of the 
electrode surface of the 2nd semiconductor chip may be larger than the area of the electrode surface 
of the 1st semiconductor chip and two or more electrodes may be located outside the periphery of 
the 1 St semiconductor chip along with the periphery of this electrode svirface at the electrode surface 
of the 2nd semiconductor chip. 

[Claim 5] The metal bump by whom the metal bump who the metal bump is prepared in the 
electrode of the 1st semiconductor chip and/or the 2nd semiconductor chip, and was prepared in the 
1st semiconductor chip through electroconductive glue was prepared in the circuit pattern at the 2nd 
semiconductor chip is a semiconductor device according to claim 1 to 4 which has fixed to the 
ejection electrode. 

[Claim 6] The metal bump by whom the metal bump who the metal bump is prepared in the 
electrode of the 1st semiconductor chip and/or the 2nd semiconductor chip, and was prepared in the 
1st semiconductor chip through the adhesion sheet or paste which makes it come to distribute a 
conductive filler was prepared in the circuit pattern at the 2nd semiconductor chip is a semiconductor 
device according to claim 1 to 4 which has fixed to the ejection electrode. 

[Claim 7] The metal bump by whom the metal bump is prepared in the electrode of the 1st 
semiconductor chip and/or the 2nd semiconductor chip, and the metal bump prepared in the 1st 
semiconductor chip with the sheet or paste formed with thermosetting resin was prepared in the 
circuit pattern at the 2nd semiconductor chip is a semiconductor device according to claim 1. to 4 
which has fixed to the ejection electrode. 

[Claim 8] It is the semiconductor device according to claim 1 to 7 which the circuit pattem is 
prepared in one field of a wiring substrate, and has an external connection terminal for connecting a 
wiring substrate with the exterior at least and by which the external connection terminal is connected 
with the circuit pattem. 

[Claim 9] The structure which has at least a circuit pattem, the semiconductor chip mounted on a 
circuit pattem, and the insulating layer which lays some or all of a semiconductor chip underground 
Are the semiconductor device turns the electrode surface of the semiconductor chip of each structure 
in the same direction, and it comes to carry out a laminating, and the area of the electrode surface of 
the semiconductor chip of the structure located in the upper layer Each stmcture other than the 
structure which is large and serves as the maximum upper layer fi-om the area of the electrode 
surface of the semiconductor chip of the structure located in the lower layer From the part on the 
circuit pattem located outside the periphery of a semiconductor chip, above A projection. And it is 
the semiconductor device w4iich the part has the ejection electrode exposed fi*om an insulating layer, 
and is characterized by connecting the ejection electrode of each structure with the circuit pattem of 
the structure located in the upper layer in the part exposed fixDm the insulating layer. 
[Claim 10] It is the semiconductor device according to claim 9 which the metal bump is prepared in 
the electrode of a semiconductor chip, and the metal bump has fixed to the circuit pattem through 
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electroconductive glue. 

[Claim 1 1] It is the semiconductor device according to claim 9 vAdch has fixed to the circuit pattem 
by preparing the metal bump in the electrode of a semiconductor chip through the adhesion sheet or 
paste with which a metal bump makes it come to distribute a conductive filler. 
[Claim 12] It is the semiconductor device according to claim 9 which has fixed to the circuit pattem 
by preparing the metal bump in the electrode of a semiconductor chip with the sheet or paste by 
which the metal bump was formed with thermosetting resin. 

[Claim 13] It is the semiconductor device according to claim 9 to 12 which the circuit pattem which 
constitutes the stmcture of the lowest layer is prepared in one field of a wiring substrate, and has an 
extemal connection terminal for connecting a wiring substrate with the exterior at least and by which 
the extemal connection terminal is connected with this circuit pattem, 

[Claim 14] The semiconductor device according to claim 1 to 13 with which the circuit pattem is 
formed by at least one chosen fi-om a metallic foil, a leadfi-ame, and a conductive resin constituent. 
[Claim 15] The semiconductor device according to claim 1 to 14 currentiy formed with the 
ingredient with which an insulating layer contains an inorganic filler and insulating resin at least. 
[Claim 16] The semiconductor device according to claim 15 whose inorganic filler is the thing 
which is chosen fi-om an alumina, a magnesia, boron nitride, nitriding aluminum, silicon nitride, and 
a silica, and which contains a kind at least. 

[Claim 17] The semiconductor device according to claim 15 which is the thing as which insulating 
resin is chosen firom an epoxy resin, phenol resin, a fluororesin, cyanate resin, polyphenylene oxide 
resin, and polyphenylene ether resin, and which contains a kind at least. 

[Claim 1 8] Are the manufacture approach of a semiconductor device according to claim 1 to 8, and a 
circuit pattem is formed on a carrier layer. The process which forms the ejection electrode which 
projects towards the upper part into the part on the circuit pattem located in the outside of the 
periphery of the 1st semiconductor chip when flip chip mounting of the 1st semiconductor chip is 
carried out at a circuit pattern. The manufacture approach of the semiconductor device characterized 
by having at least the process which carries out flip chip mounting of the 1st semiconductor chip on 
a circuit pattem, the process which forms an insulating layer on a carrier layer, and the process which 
carries out flip chip mounting of the 2nd semiconductor chip at the tip of an ejection electrode. 
[Claim 19] Are the manufacture approach of a semiconductor device according to claim 1 to 8, and a 
circuit pattem is formed on a carrier layer. The process which forms an insulating layer on a carrier 
layer so that flip chip mounting of the 1 st semiconductor chip may be carried out and the 1 st some or 
all of a semiconductor chip may be laid underground on a circuit pattem, Until a circuit pattem is 
exposed at least fi-om the electrode of the 2nd semiconductor chip, and the location on the insulating 
layer which counters, when the 2nd semiconductor chip is mstalled The process which forms a hole 
in an insulating layer, and the process which forms the ejection electrode which fills up the formed 
hole with a conductive ingredient and connects the 2nd semiconductor chip and circuit pattem to it. 
The manufacture approach of the semiconductor device characterized by having at least the process 
which carries out flip chip mounting of the 2nd semiconductor chip at the tip of an ejection electrode. 
[Claim 20] Are the manirfacture approach of a semiconductor device according to claim 1 to 8, and a 
circuit pattem is formed on a carrier layer. The process which forms the ejection electrode which 
projects towards the upper part into the part on the circuit pattem located in the outside of the 
periphery of the 1st semiconductor chip when flip chip mounting of the 1st semiconductor chip is 
carried out at a circuit pattern. The process pasted up so that the electrode of the 2nd semiconductor 
chip may expose the tooth back of the 1st semiconductor chip, and the electrode surface of the 2nd 
semiconductor chip. The manufacture approach of the semiconductor device characterized by 
having at least tiie process which takes out the 2nd semiconductor chip on a circuit pattem, and 
carries out flip chip mounting of the 1st semiconductor chip at the tip of an electrode, respectively, 
and the process vviiich forms an insulating layer on a carrier layer. 
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[Claim 21] The process v^ch is the manufacture approach of a semiconductor device according to 
claim 1 to 8, and carries out flip chip mounting of the 1st semiconductor chip on a metal layer, The 
process which forms an insulating layer on a metal layer so that the 1st semiconductor chip may be 
laid underground. Until a circuit pattern is exposed at least fix)m the electrode of the 2nd 
semiconductor chip, and the location on the insulating layer which counters, when the 2nd 
semiconductor chip is installed, the process which etches a metal layer and forms a circuit pattern 
The process which forms a hole in an insulating layer, and the process which forms the ejection 
electrode which fills up the formed hole with a conductive ingredient and connects the 2nd 
semiconductor chip and circuit pattem to it. The manufacture approach of the semiconductor device 
characterized by having at least the process which carries out flip chip mounting of the 2nd 
semiconductor chip at the tip of an ejection electrode. 

[Claim 22] The manufacture approach of a semiconductor device given in either of claims 18, 19, or 
21 which have the process which performs removal processing to an insulating layer and the 1st 
semiconductor chip at least fix)m the top-face side of an insulating layer at the tip of an ejection 
electrode in front of the process by which flip chip mounting of the 2nd semiconductor chip is 
carried out, and makes such thickness small. 

[Claim 23] The manufacture approach of a semiconductor device according to claim 18 to 20 of 
having the process which exfoliates a carrier layer. 

[Claim 24] The manufacture approach of a semiconductor device according to claim 18 to 20 that a 

carrier layer is a wiring substrate. 

[Claim 25] The manufacture approach of a semiconductor device according to claim 18 to 24 of 
having the process which two or more semiconductor devices are formed where an insulating layer 
is shared at least, and is separated for every semiconductor device. 

[Claim 26] It is the manufacture approach of a semiconductor device according to claim 9 to 13. 
Form a circuit pattem on a carrier layer, carry out flip chip mounting of the semiconductor chip on a 
circuit pattern, form an insulating layer on a carrier layer so that some or all of a semiconductor chip 
may be laid underground, and a carrier layer is exfoliated. A circuit pattem is formed on the process 
which forms the structure used as the maximum upper layer, and a carrier layer. Into the part on the 
circuit pattem located in the outside of the periphery of a semiconductor chip when flip chip 
mounting of the semiconductor chip is carried out at a circuit pattem Form the ejection electrode 
which projects towards the upper part, carry out flip chip mounting of the semiconductor chip on a 
circuit pattem, form an insulatmg layer on a carrier layer so that it may take out with a 
semiconductor chip and an electrode may be laid underground, and a carrier layer is exfoliated. The 
electrode surface of the semiconductor chip of the process which forms the stmctures other than the 
structure used as the maximum upper layer, and each stmcture is turned in the same direction. The 
manufacture approach of the semiconductor device characterized by having at least the process 
which carries out the laminating of all the structures as the ejection electrode of each structure other 
than the stmcture used as the maximum upper layer is connected with the circuit pattem of the 
structure located in the upper layer fi"om this stmcture. 

[Claim 27] It is the manufacture approach of a semiconductor device according to claim 9 to 13. 
Form a circuit pattem on a carrier layer, cany out flip chip mounting of the semiconductor chip on a 
circuit pattem, form an insulating layer on a carrier layer so that some or all of a semiconductor chip 
may be laid underground, and a carrier layer is exfoliated. A circuit pattem is formed on the process 
which forms the structure used as the maximum upper layer, and a carrier layer. An insulating layer 
is formed on a carrier layer so that flip chip mounting of the semiconductor chip may be carried out 
and some or all of a semiconductor chip may be laid underground on a circuit pattem. Until a circuit 
pattem is exposed at least fi-om the electrode of the semiconductor chip of the stmcture located in the 
upper layer, and the location on this insulating layer that counters, vsiien the laminating of each 
stmcture is carried out Form the ejection electrode vAAch forms a hole in this insulating layer, fills up 
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the formed hole with a conductive ingredient, and projects upward, and a carrier layer is exfoliated. 
The electrode surface of the process which forms the structures other than the stmcture used as the 
maximum upper layer, and the semiconductor chip of each structure is turned in the same direction. 
The manufacture approach of the semiconductor device characterized by having at least the process 
which carries out the laminating of all the structures as the ejection electrode of each structure other 
than the structure used as the maximum upper layer is connected with the circuit pattern of the 
stmcture located in the upper layer fix)m this structure. 

[Claim 28] It is the manufacture approach of a semiconductor device according to claim 9 to 13. An 
insulating layer is formed on a metal layer so that flip chip mounting of the semiconductor chip may 
be carried out and a semiconductor chip may be laid underground on a metal layer. Flip chip 
mounting of the semiconductor chip is carried out on the process which etches a metal layer, forms a 
circuit pattern and forms the stmcture used as the maximimi upper layer, and a metal layer. Form an 
insulating layer on a metal layer so that a semiconductor chip may be laid underground, and etch a 
metal layer and a circuit pattem is formed. Until a circuit pattern is exposed at least from the 
electrode of the semiconductor chip of the stmcture located in the upper layer, and the location on 
this insulating layer that counters, when the laminating of each stmcture is carried out The ejection 
electrode which forms a hole in this insulating layer, fills up the formed hole with a conductive 
ingredient, and projects upward is formed. The electrode surface of the semiconductor chip of the 
process which forms the stmctures other than the stmcture used as the maximum upper layer, and 
each stmcture is turned in the same direction. The manufacture approach of the semiconductor 
device characterized by having at least the process which carries out the laminating of all the 
stmctures as the ejection electrode of each stmcture other than the stmcture used as the maximum 
upper layer is connected with the circuit pattem of the stmcture located in the upper layer fix)m this 
stmcture. 

[Claim 29] The manufacture approach of a semiconductor device according to claim 26 to 28 that 

the carrier layer for forming the stmcture located in the lowest layer is a wiring substrate. 

[Claim 30] The manufacture approach of a semiconductor device given in either of claims 1 9, 2 1 , 27, 

or 28 which the conductive ingredient with which the hole formed in the insulating layer is filled up 

is [ claims ] a conductive resin constituent, and restoration of the conductive ingredient to this hole is 

performed [ claims ] by screen-stencil, and heat and stiffen this conductive resin constituent after 

screen-stencil. 

[Claim 31] The process which carries out the laminating of the stratum disjunctum on the 1st metal 
layer used as a carrier layer, and carries out the laminating of the 2nd metal layer which serves as a 
circuit pattem on stratum disjunctum. The process which forms the 3rd metal layer by plating on the 
2nd metal layer, and the process which etches and takes out the 3rd metal layer and forms an 
electrode, The manufacture approach of a semiconductor device given in either of claims 18, 20, or 
26 in which it takes out with a circuit pattem and an electrode is formed by the approach of having at 
least the process which etches the 2nd metal layer and forms a circuit pattem. 
[Claim 32] So that the process which carries out the laminating of the stratum disjunctum on the 1st 
metal layer used as a carrier layer, and carries out the laminating of the 2nd metal layer which serves 
as a circuit pattem on stratum disjunctum, and the field where formation of the ejection electrode in 
the 2nd metal layer was meant may be exposed The process which forms the 3rd metal layer which 
takes out on the process which forms the plating resist film on the 2nd metal layer, and the 2nd metal 
layer exposed fix)m the plating resist fibn, and serves as an electrode by plating. The manufacture 
approach of a semiconductor device given in either of claims 18, 20, or 26 in which it takes out with 
a circuit pattem and an electrode is formed by the approach of having at least the process which 
exfoliates the plating resist film, and the process which etches the 2nd metal layer and forms a cm:uit 
pattem. 

[Claim 33] So that the process which carries out the laminating of the stratum disjunctum on the 1st 



4 



2002-170921 

metal layer used as a carrier layer, and carries out the laminating of the 2nd metal layer which serves 
as a circuit pattern on stratum disjunctum, and the field where formation of the ejection electrode in 
the 2nd metal layer was meant may be exposed The process which forms the 3rd metal layer which 
takes out on the 2nd metal layer exposed fix)m the process which forms the 1st plating resist film on 
the 2nd metal layer, and the 1st plating resist film, and serves as an electrode by plating. So that the 
exfoliating process, the field used as the circuit pattern on the 2nd metal layer, and the top face of the 
3rd metal layer may expose the 1st plating resist film On the process which forms the 2nd plating 
resist film, and the top face of the 2nd metal layer exposed fi-om the 2nd plating resist film, and the 
3rd metal layer, by plating The process which forms the 4th metal layer with the metallic material 
which has a stable metal component chemically to the etching reagent which corrodes the 2nd metal 
layer and the 3rd metal layer. By the approach of having at least the process which exfoliates the 2nd 
plating resist film, and the process which etches the 2nd metal layer by using the 4th metal layer as 
an etching mask, and forms a circuit pattern The manufacture approach of a semiconductor device 
given in either of claims 18, 20, or 26 in which it takes out with a circuit pattern and an electrode is 
formed. 

[Claim 34] The manufacture approach of a semiconductor device given in either of claims 1 8, 20, or 
26 in which it takes out by at least one approach chosen fix)m plating, vacuum deposition, and screen 
printing, and an electrode is formed. 

[Claim 35] The manufacture approach of a semiconductor device according to claim 26 to 28 of 
having the process which the structure fi-om wiiich two or more semiconductor devices constitute 
each semiconductor device is formed, and separates for every semiconductor device where the 
structure and the insulating layer which constitute another semiconductor device are shared. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to two or more semiconductor device with which it 
comes to carry out the laminating of the semiconductor chip and its manufacture approach. 
[0002] 

[Description of the Prior Art] The densification of a semiconductor device (semiconductor package), 
a miniaturization, and thin shape-ization are needed with the demand of high-performance-izing of 
electronic equipment in recent years, and a miniaturization. For this reason, CSP (Chip Scale 
Package) which is the semiconductor device mostiy miniaturized by even the chip size is spreading. 
[0003] Moreover, in order to attain the densification of a semiconductor device, and a 
miniaturization, many flip chip mounting is adopted as mounting to the substrate of a semiconductor 
chip. Flip chip mounting is a method which mounts a semiconductor chip in the state of a face down 
on a circuit pattem. Compared with the wire-bonding method, the connection length of the electrode 
of a semiconductor chip and the input/output terminal electrode on a circuit pattem can be shortened 
in flip chip mounting, and there is an advantage that it can respond also to the miniaturization of a 
semiconductor chip in recent years and inter-electrode ** pitch-ization by the increment in the 
number of connection terminals in it. For this reason, flip chip mounting can be said to be the 
mounting approach suitable for densification and the miniaturized semiconductor device. 
[0004] By the way, in a portable information device etc., the multi chip package which arranges and 
comes to mount two or more semiconductor chips in the direction of a flat surface for the purpose of 
the addition of added value, such as memory, or the increment in capacity is used. However, in this 
multi chip package, there is a problem that a package smaller than the gross area of the 
semiconductor chip to mount is unproducible. Therefore, the structure called the stacked package 
which carried out the laminating of two or more semiconductor chips, and raised packaging density 
is proposed in order to aim at reduction of a component-side product (JP,5-90486,A etc.). 
Furthermore, vA\sat CSP-ized the stacked package is proposed (JP,1 1-204720 A etc.). 
[0005] On the other hand, in a thin device called the information terminal of for example, card size 
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etc., thin-shape-izing of a semiconductor device and low back-ization are desired, and it is required 
that the semiconductor chip itself should be made thin by polish. However, making a semi-conductor 
wafer thin by polish causes wafer crack generating, and thickness of a mechanical strength is [ a 
semiconductor chip 100 micrometers or less ] weak, and it is not [ polish of each semiconductor chip 
is more diflScult, and ] eflBcient. Furthermore, since the semiconductor chip obtained by 
thin-shape-izing has the weak mechanical strength, it has a possibility that a load cannot be applied at 
the time of mounting, and it may be destroyed in flip chip mounting, and handling is diflScult for it. 
[0006] For this reason, after carrying out flip chip mounting of the semiconductor chip and laying a 
semiconductor chip under the circuit pattem with thermosetting resin and the mixture of an inorganic 
filler, it grinds until it becomes desired thickness fix)m the tooth-back side of a semiconductor chip, 
and the approach of making a semiconductor chip thin is also proposed. Since according to this 
approach it grinds where the resin seal of the semiconductor chip after flip chip mounting is carried 
out, a semiconductor device with thin thickness can be obtained without adding a mechanical shock 
to a semiconductor chip. Furthermore, according to this approach, contamination of the 
semiconductor chip at the time of polish can also be prevented. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in an above-mentioned stacked package, it is 
necessary to use wire bonding for connection with the semiconductor chip and circuit pattem which 
are located in the upper layer at the time of a laminating. For this reason, the tooth space for wire 
bonding must be secured in the perimeter of a semiconductor chip, and especially as required a tooth 
space as the semiconductor chip of many pins becomes large, and has the problem of not being 
suitable for a miniaturization. Furthermore, the wire for connection (metal thin line) becomes long, 
and the problem that the effect of the inductance component by the metal thin line is large also has it 
with the semiconductor chip which carries out high-speed operation. Moreover, in order to project a 
part of wire rather than the top face of the upper semiconductor chip, wire bonding serves as 
hindrance of thin-shape-izing of a semiconductor device, and the reduction in the back. 
[0008] The purpose of this invention is to offer the semiconductor device which solves the 
above-mentioned technical problem, carries out the laminating of two or more semiconductor chips, 
and can mount them, and can attain miniaturization and thin shape-ization compared with the former, 
and its manufacture approach. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1 st mode of the 
semiconductor device concerning this invention A circuit pattem and the 1st semiconductor chip 
mounted in a circuit pattern. The 2nd semiconductor chip which turns an electrode surface to the 1st 
semiconductor chip, and is installed in the tooth-back side of the 1st semiconductor chip. The 
ejection electrode connected to a projection and the 2nd semiconductor chip towards the 2nd 
semiconductor chip fi"om the part on the circuit pattem located outside the periphery of the 1st 
semiconductor chip. It is characterized by having at least the insulating layer which lays some or all 
of the 1 St semiconductor chip and an ejection electrode underground. 

[0010] Since it is not necessary to use wire bonding for connection with the 2nd semiconductor chip 
and circuit pattem which become an upper layer side at the time of a laminating, and to provide the 
tooth space for wire bonding for the perimeter of a semiconductor chip by this configuration, a 
miniaturization can be attained. Furthermore, compared with the case where wire bonding is used, 
the connection length of the electrode of the 2nd semiconductor chip and the input/output terminal 
electrode on a circuit pattem can be shortened, and even when the semiconductor chip vMch carries 
out high-speed operation is used, it becomes possible to make effect of an inductance component 
small. 

[0011] In the semiconductor device concerning the 1st mode of the above, the 1st semiconductor 
chip is in the condition which only the tooth back exposed fix)m the insulating layer, and being laid 



6 



2002-170921 

under the insulating layer is desirable. In this case, since thickness of an insulating layer can be made 
thinner, it becomes a mode suitable for thin shape-ization. 

[0012] Furthermore, in the 1st mode of the above, it is desirable that the tooth back of the 1st 
semiconductor chip has pasted the electrode surface of the 2nd semiconductor chip. In this case, 
even if the thickness of the 1 st semiconductor chip is thin, improvement in a mechanical strength can 
be aimed at. 

[00 1 3] In the 1 St mode of the above, the area of the electrode surface of the 2nd semiconductor chip 
is larger than the area of the electrode surface of the 1st semiconductor chip, and it is desirable to the 
electrode surface of the 2nd semiconductor chip that two or more electrodes are arranged along with 
the periphery of this electrode surface so that it may be located outside the periphery of the 1st 
semiconductor chip. In this case, since the electrode of the 2nd semiconductor chip and the 
input/output terminal electrode on a circuit pattem can be made to counter and these connection 
length can be performed with the minimum distance, it becomes possible to make still smaller eflFect 
of the inductance component at the time of using the semiconductor chip which carries out 
high-speed operation. 

[0014] As for the metal bump by whom the metal bump who the metal bump is prepared in the 
electrode of the 1st semiconductor chip and/or the 2nd semiconductor chip, and was prepared in the 
1st semiconductor chip through electroconductive glue was prepared in the circuit pattem at the 2nd 
semiconductor chip, in the 1st mode of the above, having fixed to the ejection electrode is desirable. 
In this case, compared with the case where it connects with a pewter, it can connect at low 
temperature and the damage by the heat given to a semiconductor chip can be decreased. 
[0015] As for the metal bump by whom the metal bump who the metal bump is prepared in the 
electrode of the 1st semiconductor chip and/or the 2nd semiconductor chip, and was prepared in the 
1st semiconductor chip through the adhesion sheet or paste which makes it come to distribute a 
conductive filler was prepared in the circuit pattem at the 2nd semiconductor chip, in the 1 st mode of 
the above, having fixed to the ejection electrode is desirable. In this case, between the 1st 
semiconductor chip and circuit patterns can be closed with resin to coincidence, and it can respond to 
a still more detailed pitch. 

[0016] As for the metal bump by whom the metal bump is prepared in the electrode of the 1st 
semiconductor chip and/or the 2nd semiconductor chip, and the metal bump prepared in the 1st 
semiconductor chip with the sheet or paste formed with thermosetting resin was prepared in the 
circuit pattem at the 2nd semiconductor chip, in the 1st mode of the above, having fixed to the 
ejection electrode is desirable. In this case, low cost connection is attained. 

[0017] In the 1st mode of the above, the circuit pattem is prepared in one field of a wiring substrate, 
it has an extemal connection terminal for connecting a wiring substrate with the exterior at least, and, 
as for an extemal connection terminal, connecting with a circuit pattem is desirable. In this case, a 
semiconductor device can be used as BGA (Ball Grid Array), and things can be easily mounted and 
carried out to another substrate with a facility of a reflow etc. 

[0018] The 2nd mode of the semiconductor device applied to this invention in order to attain the 
above-mentioned purpose The structure vAnch has at least a circuit pattem, the semiconductor chip 
mounted on a circuit pattem, and the insulating layer which lays some or all of a semiconductor chip 
underground Are the semiconductor device turns the electrode surface of the semiconductor chip of 
each structure in the same direction, and it comes to carry out a laminating, and the area of the 
electrode surface of the semiconductor chip of the stmcture located in the upper layer Each structure 
other than the structure which is large and serves as the maximum upper layer fi*om the area of the 
electrode surface of the semiconductor chip of the stmcture located in the lower layer From the part 
on the circuit pattem located outside the periphery of a semiconductor chip, above A projection. And 
the part has the ejection electrode exposed fix)m an insulating layer, and it is characterized by 
connecting the ejection electrode of each stmcture with the circuit pattem of the stmcture located in 
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the upper layer in the part exposed from the insulating layer. 

[0019] According to this configuration, since the laminating of further two or more semiconductor 
chips can be carried out compared with the 1st mode, higher-density mounting can be performed 

easily. 

[0020] In the 2nd mode of the above, the metal bump is prepared in the electrode of a semiconductor 
chip, and, as for a metal bump, it is desirable to have fixed to the circuit pattern through 
electroconductive glue. In this case, compared with the case where it connects with a pewter, it can 
connect at low temperature and the damage by the heat given to a semiconductor chip can be 
decreased. 

[002 1 ] In the 2nd mode of the above, the metal bxamp is prepared in the electrode of a semiconductor 
chip, and, as for a metal bump, it is desirable to have fixed to the circuit pattern through the adhesion 
sheet or paste which makes it come to distribute a conductive filler. In this case, between the 1st 
semiconductor chip and circuit patterns can be closed vsdth resin to coincidence, and it can respond to 
a still more detailed pitch. 

[0022] In the 2nd mode of the above, the metal bump is prepared in the electrode of a semiconductor 
chip, and, as for a metal bump, it is desirable to have fixed to the circuit pattem with the sheet or 
paste formed with thermosetting resin. In this case, low cost connection is attained. 
[0023] In the 2nd mode of the above, the circuit pattem which constitutes the structure of the lowest 
layer is prepared in one field of a wiring substrate, it has an external connection terminal for 
connecting a wiring substrate with the exterior at least, and, as for an external connection terminal, 
connecting vsdth a circuit pattem is desirable. In this case, a semiconductor device can be used as 
BGA (Ball Grid Array), and things can be easily mounted and carried out to another substrate vsdth a 
facility of a reflow etc. 

[0024] In the 1st and 2nd modes of the above, it is desirable that the circuit pattem is formed by at 
least one chosen from a metallic foil, a leadframe, and a conductive resin constituent. Thereby, a 
detailed circuit pattem can be formed vsdth low electric resistance. 

[0025] In the 1st and 2nd modes of the above, it is desirable that the insulating layer is formed with 
the ingredient which contains an inorganic fiUer and insulating resin at least. In this case, adjustment 
of the thermal conductivity of the insulating layer which lays a semiconductor chip underground, a 
line coeflBcient of thermal expansion, a dielectric constant, etc. is attained by selection of an 
inorganic filler. 

[0026] Furthermore, as for an inorganic filler, it is desirable that it is the thing which is chosen fix>m 
an alumina, a magnesia, boron nitride, nitriding aluminum, silicon nitride, and a silica and which 
contains a kind at least. Such an inorganic filler is excellent in thermal conductivity, and can raise the 
heat dissipation nature of the insulating layer vsdiich lays a semiconductor chip underground. 
Furthermore, low cost-ization can be attained when an alumina is used as an inorganic filler. 
Moreover, when a magnesia is used as an inorganic filler, the line coefficient of thermal expansion of 
an insulating layer can be enlarged. On the contrary, as an inorganic filler, when boron nitride, 
nitriding aluminum, and silicon nitride are used, the line coeflficient of thermal expansion of an 
insulating layer can be made low. Moreover, when a silica is used as an inorganic filler, the dielectric 
constant of an insulating layer can be made small. 

[0027] Moreover, as for the above-mentioned insulating resin, it is desirable that it is the thing which 
is chosen from an epoxy resin, phenol resin, a fluororesin, cyanate resin, polyphenylene oxide resin, 
and polyphenylene ether resin and which contains a kind at least. Thereby, thermal resistance, and 
electric insulation and a RF property can be raised. 

[0028] In order to attain the purpose of above-mentioned this invention, the 1st mode of the 
manufacture approach of the semiconductor device concerning this invention Are the approach of 
manufacturing tiie 1st mode of the above-mentioned semiconductor device, and a circuit pattem is 
formed on a carrier layer. The process which forms the ejection electrode vMch projects tovs^ards the 
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upper part into the part on the circuit pattern located in the outside of the periphery of the 1st 
semiconductor chip when flip chip mounting of the 1st semiconductor chip is carried out at a circuit 
pattem. It is characterized by having at least the process which carries out flip chip mounting of the 
1st semiconductor chip on a circuit pattem, the process which forms an insulating layer on a carrier 
layer, and the process which carries out flip chip mounting of the 2nd semiconductor chip at the tip 
of an ejection electrode. 

[0029] In order to attain the purpose of above-mentioned this mvention, the 2nd mode of the 
manufacture approach of the semiconductor device concerning this invention Are the approach of 
manufacturing the 1st mode of the above-mentioned semiconductor device, and a circuit pattem is 
formed on a carrier layer. The process which forms an insulating layer on a carrier layer so that flip 
chip mounting of the 1st semiconductor chip may be carried out and the 1st some or all of a 
semiconductor chip may be laid underground on a circuit pattem. Until a circuit pattem is exposed at 
least from the electrode of the 2nd semiconductor chip, and the location on the insulating layer 
which counters, when the 2nd semiconductor chip is installed It is characterized by having the 
process vsdiich forms a hole in an insulating layer, the process which forms the ejection electrode 
which fills up the formed hole with a conductive ingredient and connects the 2nd semiconductor 
chip and circuit pattem to it, and the process which carries out flip chip mounting of the 2nd 
semiconductor chip at the tip of an ejection electrode at least. According to this approach, even if it is 
the case that the thickness of an insulating layer is large, an ejection electrode can be formed certainly 
[0030] In order to attain the purpose of above-mentioned this invention, the 3rd mode of the 
manufacture approach of the semiconductor device concerning this invention Are the approach of 
manufacturing the 1st mode of the above-mentioned semiconductor device, and a circuit pattem is 
formed on a carrier layer. The process which forms the ejection electrode which projects towards the 
upper part into the part on the circuit pattem located in the outside of the periphery of the 1st 
semiconductor chip when flip chip mounting of the 1st semiconductor chip is carried out at a circuit 
pattem, The process which pastes up the tooth back of the 1st semiconductor chip, and the electrode 
surface of the 2nd semiconductor chip so that the electrode of the 2nd semiconductor chip may be 
exposed. It is characterized by having at least the process which takes out the 2nd semiconductor 
chip on a circuit pattem, and carries out flip chip mounting of the 1 st semiconductor chip at the tip of 
an electrode, respectively, and the process which forms an insulating layer on a carrier layer. 
According to this approach, a semiconductor device can be manufactured more easily. Furthermore, 
since these are stuck even if it is the case where thickness of the 1st semiconductor chip and the 2nd 
semiconductor chip is made thin, these mechanical strengths can be improved and the handling at 
the time of mounting can be performed with an easy thing. 

[0031] In order to attain the purpose of above-mentioned this invention, the 4th mode of the 
manufacture approach of the semiconductor device concerning this invention The process which is 
the approach of manufacturing the 1st mode of the above-mentioned semiconductor device, and 
carries out flip chip mounting of the 1st semiconductor chip on a metal layer, The process which 
forms an insulating layer on a metal layer so that the 1st semiconductor chip may be laid 
underground. Until a circuit pattem is exposed at least fix)m the electrode of the 2nd semiconductor 
chip, and the location on the insulating layer which counters, when the 2nd semiconductor chip is 
installed, the process which etches a metal layer and forms a circuit pattem It is characterized by 
having the process which forms a hole in an insulating layer, the process which forms the ejection 
electrode which fills up the formed hole with a conductive ingredient and connects the 2nd 
semiconductor chip and circuit pattem to it, and the process which carries out flip chip mounting of 
the 2nd semiconductor chip at the tip of an ejection electrode at least. 

[0032] As for the 1st, 2nd, and 4th modes of the manufacture approach of the semiconductor device 
concerning above-mentioned this invention, it is desirable to have the process which performs 
removal processing to an insulating layer and the 1st semiconductor chip at least fix)m the top-face 
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side of an insulating layer at the tip of an ejection electrode in fix)nt of the process by which flip chip 
mounting of the 2nd semiconductor chip is carried out, and makes such thickness small. In this case, 
thin shape-ization of a semiconductor device can be attained. 

[0033] As for the 1st of the manufacture approach of the semiconductor device concerning 
above-mentioned this invention - the 3rd mode, it is desirable to have the process which exfoliates a 
carrier layer further. Moreover, as for the 1st of the manufacture approach of the semiconductor 
device concerning above-mentioned this invention - the 3rd mode, it is desirable that a carrier layer is 
a wiring substrate. Furthermore, two or more semiconductor devices are formed where an insulating 
layer is shared at least, and as for the 1 st of the manufacture approach of the semiconductor device 
concerning above-mentioned this invention - the 4th mode, it is desirable to have the process 
separated for every semiconductor device. In this case, since many semiconductor devices are 
producible at once, the fall of the cost of a semiconductor device can be aimed at. 
[0034] In order to attain the purpose of above-mentioned this invention, the 5th mode of the 
manufacture approach of the semiconductor device concerning this invention Are the approach of 
manufacturing the 2nd mode of the above-mentioned semiconductor device, and a circuit pattem is 
formed on a carrier layer. Cany out flip chip mounting of the semiconductor chip on a circuit pattem, 
form an insulating layer on a carrier layer so that a semiconductor chip may be laid underground, and 
a carrier layer is exfoliated. A circuit pattem is formed the process which forms the stmcture used as 
the maximum upper layer, and on a carrier layer. Into the part on the circuit pattem located in the 
outside of the periphery of a semiconductor chip when flip chip mounting of the semiconductor chip 
is carried out at a circuit pattem Form the ejection electrode which projects towards the upper part, 
carry out flip chip mounting of the semiconductor chip on a circuit pattem, form an insulating layer 
on a carrier layer so that it may take out with a semiconductor chip and an electrode may be laid 
undeiground, and a carrier layer is exfoliated. The electrode surface of the process which forms the 
stmctures other than the stmcture used as the maximum upper layer, and the semiconductor chip of 
each structure is turned in the same direction. It is characterized by having at least the process which 
carries out the laminating of all the structures, as the ejection electrode of each structure other than 
the structure used as the maximum upper layer is connected with the circuit pattem of the stmcture 
located in the upper layer from this stmcture. In this case, the semiconductor device with which the 
semiconductor chip was multilayered is easily producible. 

[0035] In Older to attain the purpose of above-mentioned this invention, the 6th mode of the 
manufacture approach of the semiconductor device concerning this invention Are the approach of 
manufacturing the 2nd mode of the above-mentioned semiconductor device, and a circuit pattem is 
formed on a carrier layer. Form an insulating layer on a carrier layer so that flip chip mounting of the 
semiconductor chip may be carried out and some or all of a semiconductor chip may be laid 
underground on a circuit pattern, and a carrier layer is exfoliated. A circuit pattem is formed the 
process which forms the stmcture used as the maximum upper layer, and on a carrier layer. An 
insulating layer is formed on a carrier layer so that flip chip mounting of the semiconductor chip may 
be carried out and some or all of a semiconductor chip may be laid underground on a circuit pattem. 
Until a circuit pattem is exposed at least from the electrode of the semiconductor chip of the stmcture 
located in the upper layer, and the location on this insulating layer that counters, when the laminating 
of each stmcture is carried out Form the ejection electrode which forms a hole in this insulating layer, 
fills up the formed hole with a conductive ingredient, and projects upward, and a carrier layer is 
exfoliated. The electrode surface of the process which forms the stmctures other than the stmcture 
used as the maximum upper layer, and the semiconductor chip of each stmcture is tumed in the same 
direction. It is characterized by having at least the process which carries out the laminating of all the 
stmctures, as the ejection electrode of each stmcture other than the stmcture used as the maximum 
upper layer is connected with the circuit pattem of the stmcture located in the upper layer from this 
stmcture. Even when the thickness of the insulating layer which constitutes the stmcture is large in 
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this case, an ejection electrode can be fonned certainly. 

[0036] In order to attain the purpose of above-mentioned this invention, the 7th mode of the 
manufacture approach of the semiconductor device concerning this invention Are the approach of 
manufacturing the 2nd mode of the above-mentioned semiconductor device, form an insulating layer 
on a metal layer so that flip chip mounting of the semiconductor chip may be carried out and a 
semiconductor chip may be laid underground on a metal layer, and etch a metal layer and a circuit 
pattern is formed. Flip chip mounting of the semiconductor chip is carried out the process which 
forms the stmcture used as the maximum upper layer, and on a metal layer Form an insulating layer 
on a metal layer so that a semiconductor chip may be laid underground, and etch a metal layer and a 
circuit pattern is formed. Until a circuit pattern is exposed at least from the electrode of the 
semiconductor chip of the structure located in the upper layer, and the location on this insulating 
layer that counters, when the laminating of each structure is carried out The ejection electrode which 
forms a hole in this insulating layer, fills up the formed hole with a conductive ingredient, and 
projects upward is formed. The electrode surface of the process which forms the structures other than 
the structure used as the maximum upper layer, and the semiconductor chip of each structure is 
turned in the same direction. It is characterized by having at least the process which carries out the 
laminating of all the structures, as the ejection electrode of each structure other than the structure 
used as the maximum upper layer is connected with the circuit pattern of the stmcture located in the 
upper layer from this stmcture. 

[0037] In the 5th of the manufacture approach of the semiconductor device concerning 
above-mentioned this invention - the 7th mode, it is desirable that the carrier layer for forming the 
stmcture located in the lowest layer is a wiring substrate. When connecting the produced 
semiconductor device to an external substrate in this case, it becomes possible to connect in a 
detailed pitch. 

[0038] The conductive ingredient filled up with the 2nd, 4th, 6th, and 7th mode of the manufacture 
approach of the semiconductor device concerning above-mentioned this invention into the hole 
formed in the insulating layer is a conductive resin constituent, restoration of the conductive 
ingredient to this hole is performed by screen-stencil, and it is desirable after screen-stencil to heat 
and stiffen this conductive resin constituent. According to this approach, it becomes possible to 
produce an ejection electrode more simply. 

[0039] In the 1st, 3rd, and 5th modes of the manufacture approach of the semiconductor device 
concerning above-mentioned this invention The process which carries out the laminating of the 
stratum disjunctum on the 1 st metal layer used as a carrier layer, and carries out the laminating of the 
2nd metal layer which serves as a circuit pattern on stratum disjunctum. The process which forms the 
3rd metal layer by plating on the 2nd metal layer, and the process which etches and takes out the 3rd 
metal layer and forms an electrode. It is desirable that take out with a circuit pattern and an electrode 
is formed by the approach of having at least the process which etches the 2nd metal layer and forms 
a circuit pattern, hi this case, since a circuit pattern can be formed by chemical etching methods, such 
as a photolithography, a detailed circuit pattern can be formed. 

[0040] furthermore, in the 1st, 3rd, and 5th modes of the manufacture approach of the semiconductor 
device concerning above-mentioned this invention So that the process which carries out the 
laminating of the stratum disjunctum on the 1 st metal layer used as a carrier layer, and carries out the 
laminating of the 2nd metal layer which serves as a circuit pattem on stratum disjunctum, and the 
field where formation of the ejection electrode m the 2nd metal layer was meant may be exposed 
The process which forms the 3rd metal layer which takes out on the process which forms the plating 
resist film on the 2nd metal layer, and the 2nd metal layer exposed from the plating resist film, and 
serves as an electrode by plating. It is also desirable that take out with a circuit pattem and the 
electrode is fonned by the approach of having at least the process which exfoliates the plating resist 
film, and the process which etches the 2nd metal layer and forms a circuit pattem. In this case, since 
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the additive process is used for formation of an ejection electrode, it takes out in a ** pitch more and 
an electrode can be formed. 

[0041] moreover, in the 1st, 3rd, and 5th modes of the manufacture approach of the semiconductor 
device concerning above-mentioned this invention So that the process which carries out the 
laminating of the stratum disjunctum on the 1 st metal layer used as a carrier layer, and carries out the 
laminating of the 2nd metal layer which serves as a circuit pattern on stratum disjunctum, and the 
field where formation of tiie ejection electrode in the 2nd metal layer was meant may be exposed 
The process which forms the 3rd metal layer which takes out on the 2nd metal layer exposed fix)m 
the process which forms the 1st plating resist film on the 2nd metal layer, and the 1st plating resist 
film, and serves as a pattem of an electrode by plating. So that the exfoliating process, the field used 
as the circuit pattem on the 2nd metal layer, and the top face of the 3rd metal layer may expose the 
1st plating resist film On the process which forms the 2nd plating resist film, and the top face of the 
2nd metal layer exposed fi'om the 2nd plating resist film, and the 3rd metal layer, by plating The 
process which forms the 4th metal layer with the metalUc material which has a stable metal 
component chemically to the etching reagent which corrodes the 2nd metal layer and the 3rd metal 
layer, It is also desirable that take out with a circuit pattem and the electrode is formed by the 
approach of having at least the process which exfoliates the 2nd plating resist film, and the process 
which etches the 2nd metal layer by using the 4th metal layer as an etching mask, and forms a circuit 
pattem. In this case, since the fix)nt face of a circuit pattem and an ejection electrode is covered with 
the 4th metal layer, low resistance-ization of antioxidizing or connection can be attained. 
[0042] fiirthermore, in the 1 st, 3rd, and 5th modes of the manufacture approach of the semiconductor 
device concerning above-mentioned this invention, it takes out by at least one approach chosen fix)m 
plating, vacuum deposition, and screen printing, and an electrode is formed ~ it is desirable. 
Moreover, in the 5th of the manufacture approach of the semiconductor device concerning 
above-mentioned this invention - the 7th mode, it is desirable to have the process which the structure 
firom which two or more semiconductor devices constitute each semiconductor device is formed, and 
separates for every semiconductor device where the structure and the insulating layer which 
constitute another semiconductor device are shared. In this case, since many semiconductor devices 
are producible at once, the fall of the cost of a semiconductor device can be aimed at. 
[0043] 

[Embodiment of the Invention] (Gestalt 1 of operation) The semiconductor device concerning the 
gestalt 1 of operation of this invention and its manufacture approach are explained hereafter, 
referring to drawing 1 . Drawing 1 is the sectional view showing the semiconductor device 
concerning the gestalt 1 of operation of this invention. Drawing 2 is the sectional view showing an 
example of the manufacture approach of the semiconductor device shown in drawing 1 for every 
process. Drawing 3 - drawing 5 are the sectional views showing how to form the circuit pattem and 
ejection electrode of a semiconductor device which are shown in dmwing 1 . 

[0044] As shown in the example of di-awing 1 , the semiconductor device 100 concerning the gestalt 
1 of operation of this invention has at least the ejection electrode 104 which connects the 1st 
semiconductor chip 101 mounted in a circuit pattem 103 and a circuit pattem, the 2nd semiconductor 
chip 102, and a circuit pattem 103 and the 2nd semiconductor chip 102, and the insulating layer 105. 
[0045] The 2nd semiconductor chip 102 turns an electrode surface to the 1st semiconductor chip 101, 
and is installed in the tooth-back side of the 1st semiconductor chip 101. The ejection electrode 104 
is formed so that it may connect with a projection and the 2nd semiconductor chip 102 towards the 
2nd semiconductor chip 102 fiom the part on the circuit pattem 103 located outside the periphery of 
the 1st semiconductor chip 101. The insulating layer 105 is formed so that the 1st semiconductor 
chip 1 0 1 may all reach and some ejection electrodes 1 04 may be laid underground. 
[0046] Since it has such a configuration, the semiconductor device 100 of this invention can make 
connection with the 2nd semiconductor chip 1 02 and circuit pattem 1 03 which serve as the bottom at 
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the time of a laminating by taking out the 2nd semiconductor chip 102 and carrying out flip chip 
mounting at an electrode 104. Therefore, it is not necessary to provide the tooth space for wire 
bonding for the perimeter of a semiconductor chip, and a miniaturization can be easily attained in the 
semiconductor device 100 of this invention compared with the conventional semiconductor device. 
Since the connection length of the 2nd semiconductor chip 102 and a circuit pattem 103 can 
fiirthermore be shortened compared with the case where wire bonding is used, even when using the 
semiconductor chip which carries out high-speed operation, it becomes possible to make eflFect of an 
inductance component small. 

[0047] In the example of drawing 1 , the 1st semiconductor chip 101 and 2nd semiconductor chip 
differ from each other in size. As the 2nd semiconductor chip 102, the semiconductor chip with a 
larger area of an electrode surface than the area of the electrode surface of the 1 st semiconductor chip 
101 is used. Two or more electrodes are arranged along with the periphery of an electrode surface by 
the electrode surface of the 2nd semiconductor chip 102. In addition, in the example of drawing 1 , 
although two or more electrodes are arranged by the electrode surface of the 1st semiconductor chip 
101 along with the periphery of an electrode surface, in this invention, it is not limited to this. The 
electrode of the 1 st semiconductor chip 1 01 may be arranged by the electrode surface in the shape of 
an array. When the 2nd semiconductor chip 102 has been arranged to the tooth-back side of the 1st 
semiconductor chip 101, the electrode of the 2nd semiconductor chip 102 is an anged so that it may 
be located outside the periphery of the 1st semiconductor chip 101 . 

[0048] For this reason, since the electrode of the 2nd semiconductor chip 102 and the input/output 
terminal electrode on a circuit pattem 103 (not shown) can be made to counter, the connection length 
of the 2nd semiconductor chip 102 and a circuit pattem can be shortened most. Therefore, even 
when using the semiconductor chip which carries out high-speed operation, the effect of an 
inductance component also becomes possible [ making it the smallest ]. 

[0049] It can use, without being limited as the 1st semiconductor chip 101 and 2nd semiconductor 
chip 102, especially if it has an electrode on a circuit forming face, for example, semiconductor 
devices, such as a transistor, and IC, LSI, are mentioned. In the example of dmwing 1 , the 1st 
semiconductor chip 101 and 2nd semiconductor chip 102 are [ both ] a semi-conductor bare chip. 
[0050] Neither the mounting method to the circuit pattem 103 of the 1st semiconductor chip 101 nor 
especially the mounting method to the ejection electrode 104 of the 2nd semiconductor chip 102 is 
limited. However, when a semiconductor chip is a semi-conductor bare chip, as shown in the 
example of drawing 1 , mounting by the flip chip mounting method is mentioned as a desirable thing. 
[0051] In the example of drawing 1 , the metal bump 106 who uses gold and a pewter as a principal 
component is formed in the electrode of the 1st semiconductor chip 101, and the electrode of the 2nd 
semiconductor chip 102. This metal bump 106 is connected to the circuit pattem 103 or the ejection 
electrode 104 through electroconductive glue (not shown). For this reason, the 1st semiconductor 
chip 101 is fixed to a circuit pattem 103 by electroconductive glue. 

[0052] Moreover, the metal bump's 106 thickness is smaller than the height in which a wire projects 
from a semiconductor chip by wire bonding, and thin-shape-izing and low back-ization are 
measured compared with the semiconductor device using wire bonding of the former 
[ semiconductor device / 100 / of this invention ]. Since it can connect at low temperature compared 
with the case where it connects with a pewter when electroconductive glue is used, the damage by 
the heat given to a semiconductor chip can be referred to as desirable at the point which can decrease. 
[0053] In addition, it takes out with the connection part of the 1st semiconductor chip 101 and a 
circuit pattem 103, and the 2nd semiconductor chip 102, and the connection part with an electrode 
104 is a mode with desirable closing with resin. It is because a connection part can be reinforced 
mechanically, so it can control that the faulty connection by electroconductive glue arises in a 
subsequent process if the closure by resin is performed. The under-filling resin currently 
conventionally used in flip chip mounting as such resin can be used. 
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[0054] In the gestalt of this operation, it is not limited to this example but the adhesion sheet (ACF) 
and paste (ACP) which distributed the conductive filler instead of can also be used. 
[ eiectroconductive glue ] If ACF and ACP are used, since the connection part of the 1st 
semiconductor chip 101 and a circuit pattern 103 can be closed by ACF or ACP, there is an 
advantage that it is not necessary to close a connection part with resin at another process. Moreover, 
compared with the case where eiectroconductive glue is used, it can respond to the electrode of a 
detailed pitch. 

[0055] Furthermore, in this invention, the approach of fixing the metal bump prepared in the 
electrode of a semiconductor chip with the sheet (NCF) formed with themiosetting resin or a paste 
(NCP) to the circuit pattern 103 or the ejection electrode 104 used as the candidate for connection 
can be used. It is in the condition of having made the sheet (NCF) formed with thermosetting resin in 
between a semiconductor chip and for connection, and the paste (NCP) specifically intervening, and 
is carried out by carrying out the pressure welding of the metal bump to the candidate for connection, 
and carrying out heating contraction of this sheet and paste. Since the connection part of the 1st 
semiconductor chip 101 and a circuit pattem 103 can be closed by NCF or NCP when NCF or NCP 
is used, there is an advantage that it is not necessary to close a connection part with resin at another 
process. Moreover, there is also an advantage that it is connectable by low cost compared with the 
case where eiectroconductive glue is used, 

[0056] A circuit pattem 103 is excellent in conductivity, and is not limited especially that what is 
necessary is just what can perform circuit formation easily. The fomiation ingredient and the 
formation approach of a circuit pattem 103 are explained in below-mentioned dmwing 2 . A circuit 
pattem 1 03 may be the mode prepared in one field of a wiring substrate. As this wiring substrate, the 
multilayer-interconnection plate with which the wiring layer more than a bilayer was formed in the 
interior, for example is mentioned. To a wiring substrate, it is desirable that tlie external connection 
terminal which can connect wdth the exterior and is connected with a circuit pattem 103 inside a 
wiring substrate is prepared in the field in which the circuit pattem 103 is not formed, thus, if the 
external connection terminal connected with the circuit pattem 103 is prepared, a semiconductor 
device can be used as BGA (Ball Grid Array) and it mounts in an extemal substrate easily by using a 
facility of a reflow etc. — things can be carried out. When using a wiring substrate, the circuit pattem 
may be formed on one field of a wiring substrate, and it may be laid under the wiring substrate so 
that only the whole surface may be exposed. 

[0057] In the example of dravwig 1 , the ejection electrode 104 is formed so that it may project 
above fi-om the input/output terminal electrode on a circuit pattem 103 (not shown), and it is laid 
under the insulating layer 1 05 except for the tip. The circuit pattem 1 03 and the 2nd semiconductor 
chip 102 which were laid under the insulating layer 105 with this ejection electrode 104 will be in the 
condition of having connected electrically. Furthermore, since the ejection electrode 104 has 
connected the circuit pattem 103 and the electrode of the 2nd semiconductor chip 102 by the 
minimum distance, it becomes possible [ making small effect of the inductance component at the 
time of using the semiconductor chip which carries out high-speed operation as mentioned above ]. 
The formation ingredient and the formation approach of the ejection electrode 1 04 are also explained 
in below-mentioned drawing 2 . 

[0058] Next, the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention shown in drawing 1 is explained using drawi ng 2 . 
[0059] As shown in the example of drawing 2 (a), v^en a circuit pattem 203 is formed on the carrier 
layer 207 and flip chip mounting of the 1st semiconductor chip 201 is carried out in the first process 
at a circuit pattem 203, the ejection electrode 204 which projects towards the upper part into the part 
on the circuit pattem 203 located in the outside of the periphery of the 1 st semiconductor chip 201 is 
formed, and imprint pattem formation material is produced. 

[0060] In the example of drawing 2 (a), stratum disjunctum 208 is formed on the carrier layer 207, 
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and the circuit pattern 203 is formed on^stratum disjunctum 208. This is for making the carrier layer 
207 easy to remove fix)m an insulating layer 205 at a next process. Stratum disjunctum 208 will not 
be limited especially if the carrier layer 207 is made easy to remove from an insulating layer 205. 
Specifically, a thin organic layer metallurgy group deposit can be used as stratum disjunctum 208. In 
addition, in case the bond strength of stratum disjunctum 208 and a circuit pattern 203 removes the 
carrier layer 207, it is desirable to consider as extent by vsiiich the circuit pattem 203 which has fixed 
to the insulating layer 205 will not be torn oflF. 

[0061] As a carrier layer 207, metallic foils, such as copper foil and aluminum foil, can be used, for 
example. Among these, it is desirable to use the copper foil whose thickness is 50 micrometers - 1 00 
micrometers fix)m the point of having moderate bond strength with conveyance nature or stratum 
disjunctum. The reason for using a metallic foil for a carrier layer is because it can control moving by 
flow of the resin at the time of a circuit pattem 203 forming an insulating layer 205, when an 
insulating layer 209 is formed at a next process. 

[0062] Formation of a circuit pattem 203 can be performed by pasting up the leadfiame formed in 
the pattem configuration again on stratum disjunctum 208 by making the ingredient excellent in the 
electrical conductivity of a metallic foil, a conductive resin constituent, etc, into a pattem 
configuration. 

[0063] When using a metallic foil as a formation ingredient, specifically, a circuit pattem 203 can be 
formed imprinting the metallic foil beforehand formed in the pattem configuration on the carrier 
layer 207 (stratum disjunctum 208), or by carrying out the laminating of the metallic foil on the 
carrier layer 207 (stratum disjunctum 208), and fabricating it in a pattem configuration by etching. 
[0064] Thus, if a circuit pattem 203 is formed using the carrier layer 207, it is desirable at the point 
that production of the detailed circuit pattem by etching etc. becomes easy, and handling becomes 
easy. That it is copper foil has low cost, and especially a metallic foil has it fi"om the point that 
electrical conductivity is excellent. [ desirable ] In addition, the formation approach of the wiring 
putter 203 is explained in fiill detail in below-mentioned drawings - drawing 5 . 
[0065] When using a leadfi:ame as a formation ingredient, a circuit pattem 203 can be formed by 
processing a metal plate into a pattem configuration by etching, punching, etc. beforehand, and 
pasting this up on the carrier layer 207 (stratum disjunctum 208). Electric resistance of a leadfi^ame is 
low, and since it can form with a thick metallic material, it becomes possible to pass a high current to 
a circuit pattem 203 in this case. 

[0066] When using a conductive resin constituent as a formation ingredient, a circuit pattem 203 can 
be formed with screen printing etc. In this case, as a conductive paiticle which a conductive resin 
constituent is made to contain, if metal powders, carbon powder, etc., such as gold dust, silver dust, 
copper powder, and nickel powder, are used, since low electric resisteince-ization of a circuit pattem 
can be attained, it is desirable. It is desirable to use the ingredient which contains at least one 
thermosetting resin chosen fix)m an epoxy resin, phenol resin, and cyanate resin as resin which 
constitutes a conductive resin constituent at the point that heat-resistant improvement in a circuit 
pattem can be aimed at. 

[0067] The ejection electrode 204 can be formed by performing plating, vacuum deposition, etc. 
using at least one metaUic material chosen fix)m metals, such as gold, silver, copper, nickel, tin, and 
lead, and these alloy ingredients. If the ingredient which forms the ejection electrode 204, and the 
ingredient which forms a circuit pattem 203 are the metals of the same component, since the same 
etching reagent can be used, there is an advantage Scorn which production becomes easy. 
Furthermore, the ejection electrode 204 can also be formed like the above-mentioned circuit pattem 
203 using a conductive resin constituent. In this case, the ejection electrode 204 can be formed with 
screen printing etc. As this conductive resin constituent, the conductive resin constituent for forming 
an above-mentioned circuit pattem can be used. In addition, the fomiation approach of the ejection 
electrode 204 is also explained in fiill detail in below-mentioned drawing 3 - drawing 5 . 
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[0068] It is desirable to perform plating processing using the plating liquid which uses as a principal 
component at least one kind chosen fix)m gold, silver, nickel, tin, ajid lead, and roughening 
processing to the fix)nt face of a circuit pattem 203 or the ejection electrode 204. It is because 
antioxidizing, corrosion resistance improvement, and low resistance-ization can be attained when 
plating processing is performed. When roughening processing is performed, it is because 
improvement in the bond strength between an insulating layer 205 and a circuit pattem 203 can be 
aimed at 

[0069] At the following process, as shown in the example of di-awing 2 (b), flip chip mounting of the 
1 St semiconductor chip 201 is carried out on a circuit pattem 203. In the example of drawing 2 (b), as 
the example of drawing 1 showed, the metal bump 206 is formed in the electrode of the 1st 
semiconductor chip 201, and the metal bump 206 has fixed to the circuit pattem 203 through 
electroconductive glue. Furthermore, heating is perfomied in order to stiffen tliis electroconductive 
glue. 

[0070] Moreover, between the 1st semiconductor chip 201 and a circuit pattern 203, as mentioned 
above, in order to close the connection part of the 1st semiconductor chip 201 and a circuit pattem 
203, it is good to pour in resin. Moreover, as mentioned above, ACF and ACP can be used instead of 
electroconductive glue, and the 1st semiconductor chip 201 may be fuither mounted in a circuit 
pattem 203 using NCF and NCR In this case, the closure of tlie connection part of the 1st 
semiconductor chip 201 and a circuit pattem 203 is carried out by ACF, ACP, NCF, or NCR 
[0071] Next, as shown in the example of drawing 2 (c) - (d), an insulating layer 205 is formed on the 
carrier layer 207. The insulating layer 205 is formed in the fi*ont face of stratum disjunctum 208 in 
the example of drawing 2 (c) and (d). As first shown in the example of drav^ang 2 (c), on the 1st 
semiconductor chip 201, alignment of the insulating material 209 of the shape of a non-hardened 
sheet is carried out, and, specifically, it is arranged. Next, an insulating material 209 hardens by 
heating and pressurizing superposition and this to the circuit pattem 203 which mounted the 1st 
semiconductor chip 201 for the sheet-like insulating material 209 as shown in drawing 2 (d), and an 
insulating layer 205 is formed. A circuit pattem 203, the ejection electiode 204, and the 1st 
semiconductor chip 201 will be in the condition of having been laid underground into the hardened 
insulating layer 205, and will be firmly pasted up on an insulating layer 205. 

[0072] As the formation ingredient of an insulating material 209, i.e., a fomiation ingredient of an 
insulating layer 205, insulating resin, the mixture of insulating resin and an inorganic filler, etc. can 
be used, for example. In the case of the latter, adjustment of the thermal conductivity of an insulating 
layer 205, a line coeflScient of thermal expansion, a dielectric constant, etc. is attained by selection of 
insulating resin and an inorganic filler. As an inorganic filler, an alumina, a magnesia, boron nitride, 
nitriding alximinum, silicon nitride, a silica, etc. can be used, for example. By forming an insulating 
layer 205 with the ingredient containing such an inorganic filler, the themial conductivity of an 
insulating layer 205 and heat dissipation nature can be raised, and heat can be more effectively 
radiated in the heat produced firom the 1st semiconductor chip 201 laid underground. 
[0073] Especially when an alumina is used as an inorganic filler, low cost-ization can be attained, 
and when a magnesia is used, the line coefficient of thermal expansion of an insulating layer 205 can 
be enlarged. When boron nitride, nitriding aluminum, and silicon nitride are used, a line coeflScient 
of thermal expansion can be made low. Since the dielectric constant of an insulating material can be 
made small when a silica is used as an inorganic filler, the semiconductor device suitable for a RF 
application can be created. From the point of improvement in thermal resistance, thermosetting resin, 
such as an epoxy resin, phenol resin, a fluororesin, and cyanate resin, is mentioned [ in both cases of 
mixing with the case where it uses independentiy, and an inorganic filler, as insulating resin ]. From 
the point of reducing the dielectric constant of an insulating layer 205 and aiming at improvement in 
a RF property, the resin to v^ch conversion of polyphenylene oxide (PPO) resin, polypropylene 
ethylene (PRE) resin, and those resin was carried out is mentioned. 
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[0074] If a formation ingredient is the mixture of insulating resin and an inorganic filler, processing 
to the shape of a sheet of an insulating material 209 The insulating resin which mixed an inorganic 
filler and liquefied insulating resin, or was hypoviscosity-ized with the solvent to tlie inorganic filler 
is mixed, and paste-like mixture is formed. The mixture of the shape of this paste with a doctor blade 
method etc. It can fabricate by the thickness of homogeneity on a film, and can carry out by 
heat-treating below with the curing temperature of insulating resin. In addition, it heat-treats for 
making adhesiveness lose and making exfoliation fiom a film easy, holding the condition of having 
flexibility by removing a solvent and of not hardening, if it is when using the insulating resin 
hypoviscosity-ized with the solvent by advancing a littie hardening again, if it is when using 
liquefied insulating resin. 

[0075] Heating pressurization is carried out at the temperature which thermosetting resin does not 
harden first, and heating and pressurization of an insulating material 209 can still ensure hardening of 
the closure by the insulating layer 205, and an insulating layer 205, if it canies out by heating fiirther 
after that and stiffening thermosetting resin. 

[0076] In this invention, the formation approach of an insvdating layer 205 is not limited to the 

approach shown in drawing 2 (c) and (d). For example, without using the sheet-like insulating 
material 209, the mixture of insulating resin and insulating resin, and an inorganic filler etc. can be 
processed into the shape of powder, or a pellet type, this is heated, it can dissolve and an insulating 
layer 205 can also be formed by pouring in what was dissolved into molding metal mold. As an 
approach of pouring in into molding metal mold, the approach by transfer molding, injection 
molding, etc. can be used, for example. Especially the method of not using the insulating material 
209 of the shape of such a sheet is effective when insulating resin does not contain thermosetting 
resin. 

[0077] Next, as shown in the example of drawing 2 (e), stratum disjunctum 208 and a carrier layer 
exfoliate. The structure which consists of an insulating layer 205 which lays a circuit pattern 203, the 
1st semiconductor chip 201, the ejection electrode 204, and the 1st semiconductor chip 201 and 
ejection electrode 204 underground by this can be obtained. In this stmcture, thickness is 
abbreviation homogeneity. 

[0078] Furthermore, at the following process, as shown in the example of drawing 2 (f), flip chip 
mounting of the 2nd semiconductor chip 202 is carried out at the tip of tlie ejection electrode 204, 
and the semiconductor device shown by drawing 1 is completed. In the example of drawing 2 (Q, 
ejection electrode 204 tip is exposed fi*om the insulating layer 205, and flip chip mounting of the 2nd 
semiconductor chip 202 is carried out at this exposed part. The metal bump 206 is formed also in the 
electrode of the 2nd semiconductor chip 202, and the 2nd semiconductor chip 202 is mounted in a 
circuit pattem 203 like connection with the 1st semiconductor chip 201 and circuit pattern 203 which 
were shown in drawing 2 (b). It is a desirable mode that take out with the 2nd semiconductor chip 
202 and the closure also of the connection part with an electrode 204 is carried out with resin. 
[0079] Next, it takes out with a circuit pattem using dimving 3 - drawing 5 , and the formation 
approach with an electrode is explained. It takes out in drawing 3 - drav^nng 5 with the circuit pattem 
with which processes differ, respectively, and the formation approach with an electrode is shown in 
them. By the formation approach shown in drawing 3 - drawing 5 , the imprint pattem formation 
material shown in drawing 2 (a) is formed. In addition, especially, as long as there is no explanation, 
explanation of drawing 1 and drawing 2 describes the ingredient used in drawing 3 - drawing 5 . 
[0080] The example of drawing 3 is explained first As shown in drawing 3 (a), in the first process, 
the laminating of the stratum disjunctum 302 is carried out on the 1st metal layer used as the carrier 
layer 301, and the laminating of the 2nd metal layer 313 which serves as a circuit pattem 303 on 
stratum disjunctum 302 is carried out. As mentioned above as stratum disjunctum 302, a thin organic 
layer metallurgy group deposit etc. is used. Formation of the 2nd metal layer 313 can be performed 
by pasting up a metallic foil or forming a metal layer by plating on stratum disjunctum 302. 
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[0081] Next, as shown in drawing 3 (b), the 3rd metal layer 314 is formed by plating on the 2nd 
metal layer 313. Furthermore, as shown in drawing 3 (c) - (e), the 3rd metal layer 314 is etched and 
taken out and an electrode 304 is formed. As specifically shown in drawing 3 (c), it takes out on the 
3rd metal layer 314, and the etching-resist film 305 is formed according to the pattern configuration 
of an electrode. Formation of the etching-resist film 305 can carry out tlie laminating of the dry film 
resist, can perform ultraviolet exposure, and can be performed by stiffening this. Furthermore, as 
shown in drawing 3 (d), the ejection electrode 304 is formed by removing 3rd metal layer 314 other 
than the part used as the ejection electrode 304 by chemical etching. Then, as shovm in drawing 3 (e), 
the etching-resist film 305 is removed, 

[0082] Next, as shown in drawing 3 (f) - (h), the imprint pattern fomiation material shown in 
drawing 2 (a) is obtained by etching the 2nd metal layer 313 and forming a circuit pattem 303. As 
shown in drawing 3 (f), specifically, the etching-resist film 306 is fomied according to the pattem 
configuration of a circuit pattem 303 on the 2nd metal layer 313. Furthemiore, as shown in drawing 
3 (g), a circuit pattem 303 is formed by removing 2nd metal layer 313 other than the part vv4iich 
serves as a circuit pattem 303 by chemical etching. Then, as shov^Ti in drawing 3 (h), the 
etching-resist film 306 is removed and the imprint pattem formation material shown in drawing 2 (a) 
is obtained. 

[0083] Thus, according to the formation approach shown in dmwing 3 , since a circuit pattem can be 
formed by chemical etching methods, such as a photolithography, there is an advantage that the 
detailed circuit pattem 303 can be formed. 

[0084] Next, the example of drawing 4 is explained. As first shown in drawing 4 (a), the laminating 
of the stratum disjunctum 302 is carried out on the 1st metal layer used as the can ier layer 301, and 
the laminating of the 2nd metal layer 313 which serves as a circuit pattern 303 on stratum disjunctum 
302 is carried out. This process is the same as the process shown by drawing 3 (a). 
[0085] Next, as shown in drawing 4 (b), the plating resist film 307 is fomied on tlie 2nd metal layer 
313 so that the field where formation of the ejection electrode 304 in the 2nd metal layer 313 was 
meant may be exposed. Furthermore, as shown in drawing 4 (c), plating is fomied for the 3rd metal 
layer 314 used as an ejection electrode on the 2nd metal layer 313 exposed from the plating resist 
film 307. In addition, unlike the example of drawing 3 , this 3rd metal layer 3 14 is already formed in 
the configuration of the ejection electrode 304. Then, as shown in drawing 4 (d), the plating resist 
film 307 is exfoliated. 

[0086] Furthermore, as shown in drawing 4 (e) - (g), the imprint pattem formation material shown in 
drawing 2 (a) is obtained like the example of drawing 3 by etching the 2nd metal layer 313 and 
forming a circuit pattem 303. In addition, the process shown in diciwing 4 (e) - (g) is the same as the 
process shown by drawing 3 (f) - (h). Thus, in the formation approach shown in drawing 4 , since 
formation of the ejection electrode 304 is performed with an additive process, ** pitch-ization of the 
ejection electrode 304 can be attained. 

[0087] Next, the example of drawing 5 is explained. As first shown in drawing 5 (a), the laminating 
of the stratum disjunctum 302 is carried out on the 1st metal layer used as the carrier layer 301, and 
the laminating of the 2nd metal layer 3 1 3 which serves as a circuit pattern 303 on stratum disjunctum 
302 is carried out. This process is the same as the process shown by drawing 3 (a). 
[0088] Next, as shown in drawing 5 (b), the 1st plating resist film 309 is formed on the 2nd metal 
layer 313 so that the field where formation of the ejection electrode 304 in the 2nd metal layer 313 
was meant may be exposed. This process is the same as the process shown by di-awing 4 (b), and the 
1 St plating JISUTO film 309 is the same as the plating resist film 307 shown by drawing 4 (b). 
[0089] Furthermore, as shown in drawing 5 (c), the 3rd metal layer 3 1 4 used as the ejection electrode 
304 is formed by plating on the 2nd metal layer 313 exposed fi-om the 1st plating resist film 309. 
This process is the same as the process shown by drawing 4 (c). Then, as shown in drawing 5 (d), the 
1st plating resist film 309 is exfoliated. 
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[0090] Next, as shown in drawing 5 (e), the 2nd plating resist film 310 is fomied so that the field 
used as the circuit pattern 303 on the 2nd metal layer 3 1 3 and the top face of the 3rd metal layer 314 
may be exposed. 

[0091] Furthermore, as shown in di-awina 5 (f), the 4th metal layer 308 is fomied in the top face of 
the 2nd metal layer 313 exposed fiom the 2nd plating resist film 310, and the 3rd metal layer 3 14 by 
plating. At this time, the metallic material which has a stable metal component chemically as a 
component of the 4th metal layer 308 to the etching reagent which corrodes the 2nd metal layer 313 
and the 3rd metal layer 3 14 is used. Then, as shown in drawing 5 (g), tlie 2nd plating resist film 310 
is exfoliated. The imprint pattern formation material shown in drawing 2 (a) is obtained like the 
example of drawing 3 by etching the 2nd metal layer 313 into the last by using the 4th metal layer 
308 as an etching mask, and forming a circuit pattem 303 in it, as shown in drawing 5 (h). 
[0092] since [ thus, ] a metal layer can be prepared in the top face of a circuit pattem 303 and the 
ejection electrode 304 according to the formation approach shown in drawing 5 -- antioxidizing — 
low ~ connection [****] is attained. 

[0093] (Gestalt 2 of operation) It explains, referring to drawing 6 about the semiconductor device 
concerning the gestalt 2 of operation of this invention, and its manufacture approach. Dmwing 6 is 
the sectional view showing an example of the semiconductor device concerning the gestalt 2 of 
operation of this invention, and its manufacture approach, and is shown for every process. In 
addition, especially the ingredient used with the gestalt of this operation as long as there is no 
explanation is the same as that of what was used with the gestalt 1 of operation, and the 
configuration member of the same name has the same fiinction as what was shown with the gestalt 1 
of operation. 

[0094] As first shown in drawing 6 (a), the ejection electrode 404 is fonned on the circuit pattem 403 
formed through stratum disjunctum 408 on the carrier layer 407, flip chip mounting of the 1st 
semiconductor chip 401 is carried out through the metal bump 406, and the insulating layer 405 
which lays the 1st semiconductor chip 401, circuit pattem 403, and ejection electrode 404 
underground is formed on the carrier layer 407 (stratum disjunctum 408). What is necessary is just to 
carry out according to the process specifically shown in drawing 2 (a) - (d). However, as for the 
ejection electrode 404, aU are laid under the insulating layer 405 in the example of drawing 4 (a). 
The connection part with the 2nd semiconductor chip 402 in the ejection electrode 404 is exposed 
fix>m an insulating layer 405 at a next process. 

[0095] Next, as shown in drawing 6 (b), before carrying out flip chip mounting of the 2nd 
semiconductor chip 402 at the tip of the ejection electrode 404, removal processing is performed to 
an insulating layer 405 and the 1st semiconductor chip 401 fi-om the top-face side of an insulating 
layer 405, such thickness is made small, and the tip of the ejection electrode 404 is exposed fi-om an 
insulating layer 405. In addition, removal processing may be perfomied to coincidence also to a part 
of tip of the ejection electrode 404 at this time. By this, the tooth back of 1st semi-conductor 
CHIPPUPU 401 and the top face of an insulating layer 405 turn into the same field, and the tooth 
back of the 1st semiconductor chip 401 will be exposed fix)m an insulating layer 405. As such 
removal processing, approaches, such as polish, cutting, and cutting, are mentioned, for example. 
[0096] Thus, in the manufacture approach of the semiconductor device concerning the gestalt of this 
operation, since removal of poUsh etc. is performed after closing the 1st semiconductor chip 401 by 
which flip chip mounting was carried out by the insulating layer 405, in case thin shape-ization of a 
semiconductor device is performed, the mechanical shock which joins a semiconductor chip can be 
controlled. 

[0097] Next, as shown in drawing 6 (c), the carrier layer 407 and stratum disjunctum 408 are 
exfoliated. The structure v\4iich consists of an insulating layer 405 which lays a circuit pattem 403, 
the 1st semiconductor chip 401, the ejection electrode 404, and the 1st semiconductor chip 401 and 
ejection electrode 404 undeiground by this can be obtained. In addition, in the gestalt of this 
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operation, exfoliation of the carrier layer 407 and stratum disjunctiuii 408 may be performed by 
v^Wchever before and after the process which removes a part of 1st semiconductor chip 401 and 
insulating layer 405 by polish, cutting, cutting, etc. However, if it removes after this process, since 
control of contamination of a circuit pattern 403 can be aimed at, it will become a desirable mode. 
[0098] As finally shown in drawing 6 (d), at the tip at which the ejection electiode 404 was exposed, 
flip chip mounting of the 2nd semiconductor chip 402 can be carried out, and the semiconductor 
device concerning the gestalt of this operation can be obtained. In addition, mounting in this case as 
well as the time of mounting the 1st semiconductor chip 201 in a circuit pattern 203 in drawing 2 (b) 
can be performed. Also in this mounting, it is desirable to pour in tlie resin for the closure between 
the tips which took out with the 2nd semiconductor chip 402 at least, and the electrode 404 exposed. 
[0099] (Gestalt 3 of operation) It explains, referring to drawing 7 about tlie semiconductor device 
concerning the gestalt 3 of operation of this invention, and its manufactiu'e approach. Drawing 7 is 
the sectional view showing an example of the semiconductor device concerning the gestalt 3 of 
operation of this invention, and its manufacture approach, and is shown for every process. In 
addition, although the semiconductor device shown in drawing 7 is the same on tlie semiconductor 
device and structure target which show drawing 1 , it difiers in respect of tlie manufacture approach. 
Moreover, especially the ingredient used with the gestalt of this operation as long as there is no 
explanation is the same as that of what was used with the gestalt 1 of operation, and the 
configuration member of the same name has the same fiinction as what was shown with the gestalt 1 
of operation. 

[0100] As shown in drawing 7 (a), in the first process, a circuit pattern 503 is formed on the carrier 
layer 507, and an insulating layer 505 is formed on the carrier layer 507 so that flip chip mounting of 
the 1st semiconductor chip 501 may be carried out and all of the 1st semiconductor chip 501 may be 
laid underground on a circuit pattem 503. Unlike the gestalt 1 of operation, with the gestalt of this 
operation, formation of the ejection electrode 504 is perfomied after formation of an insulating layer 
505. 

[0101] In addition, in the example of this drawing (a), on the carrier layer 507, stratum disjunctum 
508 is formed so that it may be easy to exfoliate the carrier layer 507 later, and the circuit pattem 503 
is formed in the front face of stratum disjunctum 508. An insulating layer 505 may be formed so that 
a part of 1st semiconductor chip 501 may be laid underground, for example, so that the tooth back of 
the 1st semiconductor chip 501 may be exposed. The metal bump 506 is formed in the electrode of 
the 1st semiconductor chip 501, and flip chip mounting of the 1st semiconductor chip 501 is carried 
out like the example of drawing 2 . 

[0102] Next, a hole 509 is formed in an insulating layer 505 until a circuit pattem 503 is exposed at 
least fix)m the electrode of the 2nd semiconductor chip 502, and the location on the insulating layer 
505 which counters when the 2nd semiconductor chip 502 is installed as shown in drawing 7 (b). a 
hole 509 — a hole — what is necessary is to just be formed so that tlie conductive ingredient and 
circuit pattem 503 with which it filled up may be connected electrically when the interior is filled up 
with a conductive ingredient Therefore, the hole 509 may be formed so that a circuit pattem 503 may 
be penetrated. In addition, as for the carrier layer 507 and stratum disjunctum 508, exfoliating 
beforehand is desirable when making it a hole 509 penetrate a circuit pattem 503. 
[0103] As an approach of forming a hole 509, laser beam machining is mentioned as a desirable 
approach, for example. According to laser beam machining, a hole 509 can be formed in a detailed 
pitch and there is an advantage that shaving waste is not generated. Although especially the laser 
used for laser beam machining is not limited, if a hole 509 is formed for example, so that a circuit 
pattem 503 may not be penetrated, it is desirable to use carbon dioxide gas laser. If a hole 509 is 
formed so that a circuit pattem 503 may be penetrated, it is desirable to use excimer laser. Processing 
becomes easy by using such laser. 

[0104] Furthermore, as shown in drawing 7 (c), the ejection electrode 504 which fills up the formed 
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hole 509 with a conductive ingredient, and connects the 2nd semiconductor chip 502 and circiiit 
pattern 503 to it is formed. As a conductive ingredient, gold, silver, copper, nickel, tin, metallic 
materials called lead and these alloy ingredients, a conductive resin constituent, etc. are mentioned. 
As the restoration approach of a conductive ingredient, if a metallic material and an alloy ingredient 
are used as a conductive ingredient, plating will be mentioned. Screen printing will be mentioned if a 
conductive resin resin constituent is used. When based on screen-stencil, it is necessary to heat after 
restoration and to stiffen a conductive resin constituent. 

[0105] Next, as shown in drawing 7 (d), the carrier layer 507 and stratum disjunctum 508 are 
exfoliated. The structure which consists of an insulating layer 505 which lays a circuit pattem 503, 
the 1st semiconductor chip 501, the ejection electrode 504, and the 1st semiconductor chip 501 and 
ejection electrode 504 underground according to this process can be obtained. 

[0106] Finally, as shown in drawing 7 (e), flip chip mounting of the 2nd semiconductor chip 502 can 
be carried out at the tip of the ejection electrode 504, and the semiconductor device concerning the 
gestalt of this operation can be obtained. 

[0107] In addition, also in the gestalt of this operation, it is after the process wliich forms the ejection 
electrode 504 shown in drawing 7 (c) like the gestalt 2 of operation, and before carrying out flip chip 
mounting of the 2nd semiconductor chip 502 shown in drawing 7 (e), removal processing can be 
performed to an insulating layer 505 and the 1st semiconductor chip 501 fi om the top-face side of an 
insulating layer 505, and such thickness can be made small. In addition, removal processing is 
performed to coincidence also to a part of tip of the ejection electrode 504 in this case. 
[0108] (Gestalt 4 of operation) It explains, referring to drawing 8 about tiie semiconductor device 
concerning the gestalt 4 of operation of this invention, and its manufacture approach. Drawing 8 is 
the sectional view showing an example of the semiconductor device concerning the gestalt 4 of 
operation of this invention, and its manufacture approach, and is shown for eveiy process. Especially 
the ingredient used with the gestalt of this operation as long as there is no explanation is the same as 
that of what was used with the gestalt 1 of operation, and the conliguration member of the same 
name has the same function as what was shown with the gestalt 1 of operation. 
[0109] As shown in the example of drawing 8 (a), at the first process, a circuit pattem 3 is formed on 
the carrier layer 607, and when flip chip mounting of the 1st semiconductor chip 601 is carried out at 
a circuit pattem 603, the ejection electrode 604 which projects towards the upper part into the part on 
the circuit pattem 603 located in the outside of the periphery of the 1st semiconductor chip 601 is 
formed. This process is performed like drawing 2 (a), and stratum disjunctum 608 is formed on the 
carrier layer 607. Moreover, it takes out with a circuit pattem 603 and the electrode 604 is formed by 
one of the approaches shown in drawing 3 - drawing 5 . 

[0110] Moreover, as shown in drawing 8 (b), it is parallel to the process shown in drawing 8 (a), and 
the tooth back of the 1st semiconductor chip 601 and the electrode surface of the 2nd semiconductor 
chip 602 are pasted up so that the electrode of the 2nd semiconductor chip 602 may be exposed. 
Especially the adhesion approach is not limited and the adhesion approach according [ for example, ] 
to potting of an adhesion paste, the adhesion approach using a thermocompression bonding sheet, etc. 
are mentioned. The thermocompression bonding sheet 610 is used in the example of drawing 8 (b). 
Thus, if it pastes up beforehand before mounting the 1st semiconductor cliip 601 and 2nd 
semiconductor chip 602, the handling at the time of mounting becomes easy, and improvement in 
the mechanical strength of a semiconductor device can be aimed at. 

[0111] Next, as shown in drawing 8 (c), the 2nd semiconductor chip 602 is taken out on a circuit 
pattem 603, and flip chip mounting of the 1st semiconductor chip 601 is carried out at the tip of an 
electrode 604, respectively. In the example of drawing 8 (c), like the gestalt 1 of operation, flip chip 
mounting forms the metal bump 606 in the electrode of the 1st semiconductor chip 601, and the 
electrode of the 2nd semiconductor chip 602, and is performed through electroconductive glue. In 
addition, also in the gestalt of this operation, ACF, ACP, and also NCF or NCP can also be used 
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instead of electroconductive glue like the gestalt 1 of operation. 

[0112] Also in the gestalt of this operation, like the gestalt 1 of operation, it can take out with the 
connection part of the 1st semiconductor chip 601 and a circuit pattern 603, and the 2nd 
semiconductor chip 602, and a connection part with an electrode 604 can also be closed with resLn. If 
the closure by such resin is performed, in case the 1st semiconductor chip 601 and 2nd 
semiconductor chip 602 will be laid under the insulating layer 605 at a next process, the damage 
given to these semiconductor chips can be lessened. Furthermore, control of location gap of these 
semiconductor chips by the pressure at the time of laying under the gi ound can also be aimed at. 
Moreover, since the 1st semiconductor chip 601 and 2nd semiconductor chip 602 have pasted up, by 
hardening contraction of resin, it takes out with the metal bump 606 formed in the electrode of the 
2nd semiconductor chip 602, and connection with an electrode 604 can be performed as it is firmer. 
[0113] Next, as shown in drawing 8 (d) - (e), an insulating layer 605 is formed on the carrier layer 
607. As are shown in drawing 8 (d), and alignment of the insulating material 609 of the shape of a 
non-hardened sheet is carried out and it is shown in drawing 8 (e), this is heated and pressurized and, 
specifically, an insulating layer 605 is formed. Drawing 8 (d) The insulating layer 605 is formed in 
the fi-ont face of stratum disjunctum 608 in the example of - (e). Moreover, the insulating layer 605 is 
formed so that all of the 1st semiconductor chip 601, the 2nd semiconductor chip 602, a circuit 
pattem 603, and the ejection electrodes 604 may be laid underground. In addition, the process shown 
in drawing 8 (d) - (e) is performed like the process shown by drawing 2 (c) - (d). Therefore, the 
formation ingredient shown by drawing 2 (c) - (d) and the heating / pressurization approach can be 
used. 

[0114] Finally, as shown in drawing 8 (f), the carrier layer 607 and stratum disjunctum 608 are 
exfoliated, and the semiconductor device concerning the gestalt of this operation can be obtained. 
The semiconductor device shown with the gestalt of this operation differs fr-om the semiconductor 
device shown with the gestalten 1-3 of operation at the point which the 1st semiconductor chip 601 
and 2nd semiconductor chip 602 have pasted up. 

[0115] (Gestalt 5 of operation) It explains, referring to drawing 9 - 1 0 about the semiconductor device 
concerning the gestalt 5 of operation of this invention, and its manufacture approach. Drawing 9 is 
the sectional view showing the process of the first half in tlie manufacture approach of the 
semiconductor device concerning the gestalt 5 of operation of this invention. Drawing 10 is the 
sectional view showing the process of the second half in the semiconductor device concerning the 
gestalt 5 of operation of this invention, and its manufacture approach. Especially the ingredient used 
with the gestalt of this operation as long as there is no explanation is the same as that of what was 
used with the gestalt 1 of operation, and the configuration member of the same name has the same 
fiinction as what was shown with the gestalt 1 of operation. 

[0116] First, as shown in drawing 9 (a), two or more circuit patterns 703 are formed on the wiring 
substrate 707. Formation of a circuit pattem 703 can be performed like the gestalt 1 of operation. The 
wiring substrate 707 achieves the duty as a carrier layer in the gestalten 1 -4 of operation, and has 
internal wiring more than two-layer (not shown) inside. The connection pad 708 is formed in the 
field (rear face) in which the circuit pattem 703 in the wiring substrate 707 is not formed, and it 
fimctions as an external ejection electrode of a semiconductor chip. Between a circuit pattem 703 
and internal wiring and between internal wiring and the connection pad 708, the plating through hole 
and the inner beer hall connect. In addition, in the gestalt of this operation, a circuit pattem 703 and 
the connection pad 708 may be the modes by which direct continuation was carried out through 
internal wiring. The array of the connection pad 708 is not limited, and when it arranges in the shape 
of a matrix, it can aim at the increment in the number of pads (the number of input/output terminals). 
[0117] Next, as shown in drawing 9 (b), when flip chip mounting of the 1st semiconductor chip 701 
is carried out at a circuit pattem 703, the ejection electrode 704 which projects towards the upper part 
into the part on the circuit pattem 703 located in the outside of the periphery of the 1 st semiconductor 
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chip 701 is formed. Flip chip mounting of the 2nd semiconductor cliip 702 is cairied out at a next 
process at the ejection electrode 704. The tip of the ejection electrode 704 has countered with the 
electrode of the 2nd semiconductor chip 702. The ejection electrode 704 can be formed by the 
approach shown with the gestalt 1 of operation using the same fomiation ingredient. 
[0118] Next, as shown in drawing 9 (c), flip chip mounting of tlie 1st semiconductor chip 701 is 
carried out through the metal bump 706 on each circuit pattern 703. This flip chip mounting can be 
performed like the gestalt 1 of operation. 

[0119] Then, as shown in drawing 9 (d), an insulating layer 705 is fornied so that all the 1st 
semiconductor chip 701, a circuit pattem 703, and the ejection electrode 704 may be laid 
underground on the wiring substrate 707. Like the process shown by drawing 2 (c) - (d), an 
insulating layer 705 carries out alignment of the insulating material of the shape of a non-hardened 
sheet, can heat and pressurize this and can form it. For this reason, tlie fomiation ingredient shown 
by drawing 2 (c) - (d) and the heating / pressurization approach can be used. 

[0120] Next, as shown in drawing 10 (e), removal processing is perforaied to an insulating layer 705 
and each 1st semiconductor chip 701 fiom the top-face side of an insulating layer 705, such 
thickness is made small, and the tip of the ejection electrode 704 is exposed fvom an insulating layer 
705. In addition, removal processing may be performed to coincidence also to a part of tip of the 
ejection electrode 704 at this time, thereby — every « the tooth back of 1st semi-conductor 
CHIPPUPU 701 and the top face of an insulating layer 705 turn into the same field, and the tooth 
back of the 1st semiconductor chip 701 will be exposed from an insulating layer 705 Thereby, two or 
more structures shown in drawing 6 (c) and same structuies are formed where an insulating layer 
705 is shared. Each stmcture constitutes a different semiconductor device, respectively. This process 
is the process shown by drawing 6 (b), and same process, and approaches, such as polish, cutting, 
and cutting, are mentioned also as such removal processing, for example. 

[0121] Furthermore, as shown in drawing 10 (f), flip chip mounting of the 2nd semiconductor chip 
702 can be carried out on the top face of each ejection electrode 704, and two or more 
semiconductor devices in the condition of having shared the insulating layer 705 can be obtained. 
This flip chip mounting as well as the gestalt 1 of operation can be performed. Therefore, it is 
desirable to take out with the 2nd semiconductor chip 702 at least, and to poui- in resin between 
electrodes 704 for the closure. 

[0122] Next, as shown in drawing 10 (g), the pewter ball 709 as an external connection terminal for 
mounting is formed in the front face of each connection pad 708 established in the rear face of a 
patchboard 701. In addition, in the gestalt of this operation, an external connection terminal is not 
limited to a pewter ball, but can also use the lead arranged instead of a pewter ball around the 
electrode pad 708. thus, if the external connection terminal connected vAih the circuit pattem 703 is 
prepared, a semiconductor device can be used as BGA (Ball Grid Array) and it mounts in an external 
substrate easily by using a facility of a reflow etc. — things can be carried out. 

[0123] Finally, as shown in drawing 10 (h), two or more semiconductor devices in the condition of 
having shared the insulating layer 705 are separated for every semiconductor device. Punching by 
metal mold, cutting by laser, etc. can perform separation. In addition, division may be before 
formation of the pewter ball 709. Thus, if a semiconductor device is produced according to the 
gestalt of this operation, many semiconductor devices can be obtained at once cheaply. 
[0124] (Gestalt 6 of operation) It explains, referring to drawing 11 about the semiconductor device 
concerning the gestalt 6 of operation of this invention, and its manufactui*e approach. Drawing 1 1 is 
the sectional view showing an example of the semiconductor device concerning the gestalt 6 of 
operation of this invention, and its manufacture approach, and is shown for every process. Especially 
the ingredient used with the gestalt of this operation as long as there is no explanation is the same as 
that of what was used with the gestalt 1 of operation, and the configuration member of the same 
name has the same function as what was shown with the gestalt 1 of operation. 
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[0125] At the first process, as shown in drawing 1 1 (a), flip chip mounting of the 1st semiconductor 
chip 901 is carried ovrt on the metal layer 907. The metal layer 907 is processed at a next process to a 
circuit pattem 903. The metal layer 907 will not be limited especially if processible to a circuit 
pattern 903. It is desirable to be able to use a metallic foil, for example and to use especially copper 
foil as a metal layer 907. Cost of copper foil is low and electrical conductivity is also because it is 
high. In the example of drawing 11 (a), flip chip mounting of the 1st semiconductor chip 901 is 
carried out through the metal bump 906 to the metallic foil 907, Mounting of the 1st semiconductor 
chip 901 can be performed like the gestalt 1 of operation. 

[0126] Next, as shown in drawing 1 1 (b), an insulating layer 905 is fomied on tlie metal layer 907 so 
that the 1st semiconductor chip 901 may be laid underground. In the example of dmwing 1 1 (b), it is 
formed by carrying out alignment of the insulating material of the shape of a non-hardened sheet, 
and carrying out heating pressurization of this like drawing 2 (c) - (d) shown with the gestalt 1 of 
operation. 

[0127] Next, as shown in drawing 11 (c), the metal layer 907 is etched and a circuit pattem 903 is 
formed so that the coimection part of the 1st semiconductor chip 901 and the metal layer 907 may 
not be removed. 

[0128] Furthermore, a hole 908 is formed in an insulating layer 905 until a circuit pattem 903 is 
exposed at least from the electrode of the 2nd semiconductor chip 902, and the location on the 
insulating layer 905 which counters when the 2nd semiconductor chip 902 is installed as shown in 
drav/ing 1 1 (d). In the example of drawing 1 1 (d), formation of a hole 908 is perfonned like drawing 
7 (b) shown with the gestalt 3 of operation. A hole 908 may be formed so that a circuit pattem 903 
may be penetrated like the example of dravmig 7 (b). 

[0129] Then, as shown in drawing 11 (e), the ejection electrode 904 wliich fills up the formed hole 
908 with a conductive ingredient, and connects the 2nd semiconductor cliip 902 and circuit pattem 
903 to it is formed. As a conductive ingredient, the metallic material stated with the gestalt 3 of 
operation, an alloy ingredient, a conductive resin constituent, etc. can be used. Tlie structure which 
consists of an insulating layer 905 which lays a circuit pattem 903, the 1st semiconductor chip 901, 
the ejection electrode 904, and the 1st semiconductor chip 901 and ejection electrode 904 
underground according to this process can be obtained. 

[0130] Finally, as shown in drawing 11 (f), flip chip mounting of the 2nd semiconductor chip 902 
can be carried out at the tip of the ejection electrode 904, and the semiconductor device concerning 
the gestalt of this operation can be obtained. The 2nd semiconductor chip 902 is also taken out 
through the metal bump 906, and flip chip mounting is carried out at tlie electrode 904. 
[0131] In addition, also in the gestalt of this operation, it is after the process which fomis the ejection 
electrode 904 shown in drawing 11 (e) like the gestalt 2 of operation, and before carrying out flip 
chip mounting of the 2nd semiconductor chip 902 shown in drawing 1 1 (f), removal processing can 
be performed to an insulating layer 905 and the 1st semiconductor chip 90 1 from the top-face side of 
an insulating layer 905, and such thickness can be made small. In this case, removal processing is 
performed to coincidence also to a part of tip of the ejection electrode 904. 

[0132] (Gestalt 7 of operation) It explains, referring to drawing 12 about the semiconductor device 
concerning the gestalt 7 of operation of this invention, and its manufactui e approach. Dravmig 12 is 
the sectional view showing an example of the semiconductor device concerning the gestalt 7 of 
operation of this invention, and its manufacture approach, and is shown for every process. Especially 
the ingredient used v\dth the gestalt of this operation as long as there is no explanation is the same as 
that of what was used with the gestalt 1 of operation, and the configuration member of the same 
name has the same fiinction as what was shown with the gestalt 1 of operation. 
[0133] First, as shown in the example of drawing 12 (a), two or more stixictures (800, 810, 820) are 
prepared. Each structure (800, 810, 820) has at least tlie circuit pattem (803, 813, 823), the 
semiconductor chip (801, 811, 821) mounted on a circuit pattem, and the insulating layer (805, 815, 
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825) which lays some or all of a semiconductor chip (801, 811, 821) underground. Among each 
structure, the maximum upper layer and the structure 810 serve as an interlayer, and the structure 801 
serves as [ the structure 820 ] the lowest layer. Moreover, the area of tlie electrode surface of the 
semiconductor chip of the structure located in the upper layer is larger than the area of the electrode 
svirface of the semiconductor chip of the structure located in a lower layer from it so that the example 
of drawing 12 may show. 

[0134] Each structure other than structure 820 used as the maximum upper layer (800 810) has 
further the ejection electrode (804 814) which a projection and a pait expose to above from an 
insulating layer (805 815) from the part on the circuit pattern (803 813) located outside the periphery 
of a semiconductor chip (801 810). The ejection electrode 804 is connected with the circuit pattern 
813 of the structure 810 located in the upper layer in the part exposed from the insulating layer 805 
in a next process. The ejection electrode 814 is connected with the circuit pattern 823 of the structure 
820 located in the upper layer in the part exposed from the insulating layer 815. 
[0135] The stmcture 800 and the structure 810 are the same as tliat of what was shown by drawing 6 

(c) , and it can form using the process shown in drawing 6 (a) - (c). However, in the gestalt of this 
operation, the structure 800 and the stmcture 810 may be formed of the process shown in the process 
shown in - (e), and drawing 2 (a) drawdng 7 (a) - (d). Moreover, it may be fomied at the process 
which performs removal processing to an insulating layer (805 815) and a semiconductor chip (801 
811) from the process [ which is shown in the process shown in - (e), or drawing 2 (a) di'awing 7 (a) - 

(d) ], and top-face side of an insulating layer (805 815), and makes such thickness small. 
Furthermore, the stmcture which constitutes other semiconductor devices shown by di-awing 1 1 (e) 
as the stmcture 800 and the stmcture 810, and the stmcture which shared tlie insulating layer can also 
be used. In this case, it is necessary to dissociate for every semiconductor device behind a laminating. 
[0136] In addition, in the example of drawing 12, although the tooth back of a semiconductor chip 
(801 802) is exposed from the insulating layer (805 815) in the sti ucture 800 and tlie stmcture 810, in 
the gestalt of this operation, the tooth back of a semiconductor chip (801 802) may be laid under the 
insulating layer (805 815) exposed [ only the ejection electiode (804 814) ] from the insulating layer 
(805 815). 

[0137] The stmcture 820 located in the maximum upper layer can be fomied like the stmcture (800 
810) except not forming an ejection electrode. For example, an insulating layer 825 is formed on a 
carrier layer so that a semiconductor chip 821 may be laid underground, according to the process 
shown in drawing 6 (a) - (c), a circuit pattem 823 is formed on a carrier layer (not shown), flip chip 
mounting of the semiconductor chip 821 is carried out on a circuit pattem 823, removal processing is 
performed to an insulating layer 825 and a semiconductor chip 821 from the top-face side of an 
insulating layer 825, such thickness is made small, it exfoliates and a carrier layer can be formed. 
[0138] Moreover, the stmcture which constitutes other semiconductor devices shown by drawing 1 1 

(e) as the stmcture 820, and the stmcture which shared the insulating layer can also be used. In 
addition, it may take out also to the stmcture 820 located in the maximum upper layer in the gestalt 
of this operation, and an electrode may be formed. When it takes out to tlie stmcture 820 and an 
electrode is formed, it becomes possible to multilayer further later if needed. 

[0139] Next, these stmctures are arranged, as are shown in drawing 12 (b), and the electrode surface 
of the semiconductor chip (801, 811, 821) of each stmcture (800, 810, 820) is turned in the same 
direction, the ejection electrode 804 of the stmcture 801 is connected with the circuit pattem 813 of 
the stmcture 810 and the ejection electrode 814 of the stmcture 810 is connected with the circuit 
pattem 823 of the stmcture 820. 

[0140] In the example of drawing 12 (b), a non-hardened insulation sheet (802 812) is put between 
the stmctures. The track (807 817) is established in each insulation sheet (802 812), respectively. The 
ejection electrode 804 of the stmcture 800 and the circuit pattem 813 of the stmcture 810 are 
electrically connected by the track 807 established in the insulation sheet 802. The ejection electrode 
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814 of the structure 810 and the circuit pattern 823 of the structure 820 are electrically connected by 
the track 817 established in the insulation sheet 812. 

[0141] As a formation ingredient of parts other than the track (807 81 7) in an insulation sheet (802 
812), the formation ingredient and the prepreg for the circuit boards of an insulating layer (805, 815, 
825) of the structure can be used. The prepreg for the circuit boards infiltrates into a glass cloth or an 
aramid nonwoven fabric the epoxy resin which is thermosetting resin, is foimed, and will be in a 
hardening condition fiom the condition of not hardening, with heating. 

[0142] A track (807 817) forms a through tube in a sheet, is filled up with a conductive paste there 
and formed in it As a conductive paste, the thing which comes to knead metal powder, such as gold, 
silver, and copper, with thermosetting resin, such as an epoxy resin, can be used. Among these, 
conductivity is good and is desirable at the point which can control migration. [ of the thing using 
copper as metal powder ] It is desirable to use an epoxy resin liquefied as thermosetting resin in 
respect of thermal resistance. 

[0143] As shown in drawing 12 (d), after carrying out the laminating of each structure (800, 810, 
820) and the non-hardened insulation sheet (802 812) to the last, by heating and pressurizing a 
non-hardened insulation sheet (807 817), and hardening it, it pastes up, each structure is united and 
the semiconductor device concerning the gestalt of this opemtion completes it. 
[0144] In addition, although the laminating of the tliree structures is carried out and the 
semiconductor device consists of examples of drawing 12, in the gestalt of tliis operation, it cannot 
be limited to this example, for example, the laminating of the four or more structures can be carried 
out, and a semiconductor device can also be constituted. Moreover, with tlie gestalt of tliis operation, 
the circuit pattem 803 of the structure 800 of the lowest layer may be fomied in the circuit board 
equipped with the multilayer interconnection and the external connection terminal like the 
semiconductor device shown by drawing 9 and drawing 1 0. 
[0145] 

[Example] Hereafter, the semiconductor device and its manufacture approach of this invention are 
concretely explained using an example. 

[0146] (Example 1) According to the production process actually shown in drawing 6, the 
semiconductor device shown in drawing 6 (d) was produced. About imprint pattern formation 
material, it is producing according to the process shown in diawing 5. 

[0147] The 2nd metal layer which serves as a circuit pattem tlirough stratum disjunctum on a carrier 
layer is formed in the beginning (refer to drawing 5 (a)). Specifically, electrolytic copper foil (carrier 
copper foil) with a thickness of 70 micrometers is prepared as 1 st metal layer which turns into a 
carrier layer first. Electrolytic copper foil dissolves a copper salt raw material in an alkaline bath, 
passes the current of high current density to this, is electrodeposited to a rotating drum, rolls round 
continuously the coppering layer formed of electrodeposition, and produces it. At tliis time, the 
copper foil of the thickness of arbitration is producible by controlling plating current density, drum 
rotational speed, etc. Furthermore, the thin stratum disjunctum which consisted of nickel-Lynn alloys 
is formed in the fix)nt face of the copper foil used as a carrier layer, on tliis stratum disjunctum, 
coppering is performed and the 2nd metal layer (copper layer) is formed. Coppering is performed 
until the thickness of a layer is set to 12 micrometers. 

[0148] Next, on this 2nd metal layer, it takes out with a well-known additive process, and an 
electrode is produced (refer to drawing 5 (b) - (d)). Specifically it leaves the outcrop of the pattem 
configuration of an ejection electrode, the 1st plating resist film is formed (refer to drawing 5 (b)), 
and the copper as 3rd metal layer is grown up into an outcrop with electrolysis plating by using a 
carrier layer, stratum disjunctum, and the 2nd metal layer as an electric supply layer (refer to drawing 
5 (c)). After removing the 1st plating resist film (refer to drawing 5 (d)), it leaves the fi-ont face of an 
extraction electrode, and the field used as the circuit pattem in the 2nd metal layer fiirther, and the 
2nd plating resist film is formed (refer to drawing 5 (e)). 
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[0149] Next, like formation of an extraction electrode, udth electrolysis plating, an outcrop is 
deposited in order of nickel (refer to drawing 5 (e)) and gold (refer to drawing 5 (f)), and the plating 
resist film is removed after that (refer to drawing 5 (g)). Furthermore, chemical etching of the 2nd 
metal layer (copper layer) is carried out with the 2nd water solution of feme chloride by using the 
gold plate layer of this circuit pattern configuration as an etching mask, and a circuit pattern is 
formed (refer to drawing 5 (h)). The imprint pattern fomiation material produced by the above 
process had the same structure as drawing 5 (h), and the projection height fi-om the circuit pattem in 
an ejection electrode was about 120 micrometers. 

[0150] Next, flip chip mounting of the 1st semiconductor chip is carried out on the imprint pattem 
formation material which took out with the circuit pattem by the coppering layer which carried out in 
this way and was produced, and was equipped with the electrode. The thing whose thickness is 
0.3mmt(s) and whose magnitude is lOmmxlOmm as the 1st semiconductor chip was used. First, the 
mounting approach uses for and carries out bonding of the golden wire of the dieuneter of 25 
micrometer to the aluminum electrode of the 1st semiconductor chip, and forms the golden bump of 
the letter of a two-step projection. Since height of the golden bump who formed is not fixed, she 
performs a RE ** ring. A RE ** ring presses metal mold against the golden bump group on the 1st 
semiconductor chip, pressurizes it by the constant pressure, and is performed. 
[0151] Furthermore, the 1st semiconductor chip with which the golden bump was formed is pressed 
against the conductive paste side which carried out skiing JEMGU fi-om a golden bump side at fixed 
thickness, and a conductive paste is applied to the golden bump point of the letter of a two-step 
projection. A golden bump is formed, on the circuit pattem formed on tlie carrier layer, alignment of 
the semiconductor chip with which the conductive pace was applied to a golden bump's point is 
carried out, it is piled up, a conductive paste is fiirther stiffened with heatuig, and between a golden 
bump-circuit pattem is electrically connected through a conductive paste. 

[0152] Subsequently, between the 1st semiconductor chip and the carrier layers which have a circuit 
pattem was closed by liquefied resin. As resin for this closure, what mixed the silica particle for 
controlling a coeflBcient of thermal expansion was used for the liquefied epoxy resin. The closure 
trickled this liquefied resin into the 1st semiconductor chip, the circuit pattern, and the clearance 
between between, and performed it using that surface tension. 

[0153] Thus, on the carrier layer which has the circuit pattem wliich mounted the produced 
semiconductor chip, the insulating material of the shape of a non-hardened sheet is piled up, heating 
pressurization is carried out, a semiconductor chip is laid under this mixture, and an insulating layer 
is formed (refer to drawing 6 (a)). In this example, the thing which comes to mix an inoiganic filler 
and liquefied thermosetting resin as a sheet-like insulating material is used. 

[0154] Specifically, inorganic fillerialuminum 203 (90 % of the weight, AS[ by Showa Denko 
K.K. ]- 40, a globular shape, mean particle diameter of 12 micrometers), a tliermosetting 
resin: liquefied epoxy resin (9.5 % of the weight, Japanese Lec, Inc. make EF-450), carbon black 
(0.2 % of the weight, Toyo Carbon Co., Ltd. make), the coupling agent (0.3-% of the weight and 
titanate system [ by Ajinomoto Co., Inc. ] 46B), and the methyl ethyl ketone for viscosity control are 
mixed and formed. Mixing fed the inorganic filler and liquefied epoxy resin of the specified quantity 
into the container, and was performed by mixing with a stirring kneading machine this whole 
container. 

[0155] On a mold releasing film, film formation of the mixture of the shape of this paste is carried 
out with a doctor blade method, and it is made into the shape of a sheet. In addition, the polyethylene 
terephthalate film (thickness: 75 micrometers) to which mold release processing by silicon was 
performed on the fi"ont face as a mold releasing film is used. Furthemiore, at the tempemture of 120 
degrees C, the mixture of the shape of this sheet is heated for 1 5 minutes, and is dried. In addition, 
since hardening initiafion temperature is 130 degrees C, under these heat treatment conditions, an 
epoxy resin is in the condition (B stage) of not hardening, and can carry out melting again by heating 
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further at subsequent processes. Thus, the insulating material of the shape of a formed sheet does not 
have adhesiveness, and is a non-hardened thing. Moreover, it was 500 micrometers when thickness 
was measured. 

[0156] Heating and pressurization for laying a semiconductor chip under the insulating layer set the 
carrier layer which mounted the semiconductor chip in the metal mold heated at 150 degrees C, 
arranges sheet-like mixture on it, is pressurized with metal mold (100 kg/cni2), and is performed by 
holding this condition for 15 minutes. Then, the mold releasing film of sheet-like mixture is 
exfoliated. Therefore, what is shown in drawing 6 (a) can be obtained. 

[0157] Next, it grinds from the top-face side of an insulating layer to an insulating layer and the 1st 
semiconductor chip, and such thickness is made small (refer to drawing 6 (b)). Polish is performed 
until the thickness of an insulating layer is set to 170 micrometers using a wrapping machine. In 
addition, polish is performed where a carrier layer and stratum disjunctimi aie stuck. A carrier layer 
and stratum disjunctum exfoliate, after washing after polish (refer to drawing 6 (c)). In addition, 
since it is copper foil and the contact surface with an insulating layer is a glossy surface, a carrier 
layer can exfoliate easily, even if the mixture Vkiiich forms the insulating layer is in a hardening 
condition. 

[0158] Flip chip mounting of the 2nd semiconductor chip is carried out at the part exposed to the last 
from the insulating layer in an ejection electrode. As the 2nd semiconductor chip, the thing whose 
thickness is 0.3mmt(s) and whose magnitude is 15mmxl5mm was used. The RE ** ring of the 
golden bump was formed and carried out also to the 2nd semiconductor chip like the 1st 
semiconductor chip, and the conductive paste was fiirther applied at a golden bump's tip. Flip chip 
mounting to the ejection electrode of the 2nd semiconductor chip is performed by [ which exposed 
the golden bump from the insulating layer ] taking out, carrying out alignment at the tip of an 
electrode, heating further, stiflfening a conductive paste, taking out witli a golden bump, and 
connecting between electrodes electrically through a conductive paste. In addition, it took out with 
the 2nd semiconductor chip and between electrodes was closed with liquefied resin. 
[0159] The semiconductor device shown in drawing 6 according to the above process and the 
semiconductor device which has the same structure were able to be obtained. Next, in order to 
perform reliability evaluation of the obtained semiconductor device, the maximum temperature was 
set as 260 degrees C, and the reflow trial (for 10 seconds) was perfomied 10 times. The exterior 
crack etc. was not generated in a result and a semiconductor device. Furthermore, although 
observation by ultrasonic test equipment was also perfomied, especially abnormalities were not 
accepted in the interface of a semiconductor chip and a package. Moreover, the amount of 
connection resistance value changes in reflow order was also very small. 

[0160] (Example 2) According to the production process shown in drawing 12, the semiconductor 
device shown in drawing 12 (c) was produced. The structures other than the structure used as the 
maximum upper layer were produced according to the process until it arranges the 2nd 
semiconductor chip in an example 1. The structure used as the maximum upper layer was produced 
according to the process until it arranges the 2nd semiconductor chip in an example 1 without 
forming an ejection electrode. In addition, in the structures other than tlie stmcture used as the 
maximum upper layer, the ejection electrode is formed so that the electrode location of the 
semiconductor chip of the structure which is in the upper layer from it may be countered. 
[0161] The thing which comes to form the flow way which becomes tiie sheet formed by the prepreg 
for the circuit boards from a conductive pace as an insulation sheet for making between each 
stmcture fix was used. As prepreg for the circuit boards, the epoxy resin was made to come to sink 
into a glass cloth, and the thing of B stage condition was used for it. The thickness of an insulation 
sheet is 80 micrometers. The flow way formed the througli tube with a diameter of 0.1mm in the 
location corresponding to the ejection electrode of the stmcture located in a lower layer by carbon 
dioxide gas laser, and filled up with and formed the conductive paste for beer hall restoration in this 
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through tube. In addition, as a conductive paste, restoration was perfomied with screen printing 
using what kneaded 85 % of the weight of metal particles, copper globular form 3 % of the weight 
(Epicoat 828 oil-ized shell epoxy company make) of the bisphenol A mold epoxy resins and 9 % of 
the weight (YD-171 Tohto Kasei Co., Ltd. make) of gum SHIJIRU ester system epoxy resins, and 3 
copper globular form % of the weight (MY-24 Ajinomoto Co., Inc. make) of amine adduct curing 
agents with 3 rolls. 

[0162] Thus, the produced insulation sheet of two sheets was made to intervene between the 
stmctures, alignment was carried out (refer to drawing 12 (b)), and these were heated and pressurized 
with a heat press (press temperature: for [ 170 degrees-C pressure:50 kg/cm2, and time amount:] 60 
minutes). Thereby, in order that the heat-curing resin in prepreg may harden with heating, the 
stmcture is pasted up on an insulation sheet. The themiosetting resin imder conductive paste with 
which the insulation sheet was filled up is also hardened to coincidence, and electrical connection 
between layers is performed to it. According to the above process, the high-densit>' semiconductor 
device which this invention multilayered can be obtained. 

[0163] Next, the same reflow trial as an example 1 was performed 10 times also with the 
semiconductor device obtained by this example. Like the example 1, the exterior crack was not 
generated in a semiconductor device and abnormalities were not accepted in the interface of a 
semiconductor chip and a package by the result with ultrasonic test equipment. Furthermore, the 
amount of connection resistance value changes in reflow order was also very small. 
[0164] 

[EflFect of the Invention] As explained above, according to the semiconductor device of this 
invention, it is not necessary to use wire bonding for connection with tlie semiconductor chip and 
circuit pattern which serve as the bottom at the time of a laminating, and to provide the tooth space 
for wire bonding for the perimeter of a semiconductor chip. Therefore, it becomes possible to attain 
the miniaturization of a semiconductor device conventionally. 

[0165] Furthermore, since the electrode of the semiconductor chip used as the bottom and the 
input/output terminal electrode on a circuit pattern are electrically connectable by the minimum 
distance, connection length can be shortened. Therefore, even when the semiconductor chip which 
carries out high-speed operation is used, effect of an inductance component can be made small, and 
RF-ization is attained. 

[0166] Moreover, since it can do thinly by polish etc., it takes out, without depending connection 
with the semiconductor chip and circuit pattem which are further located in this semiconductor chip 
bottom on wire bonding and it connects with an electiode after laying underground the thickness of 
the 1st semiconductor chip by which flip chip mounting was carried out by resin, the semiconductor 
device thin-shape-ized convention£illy can provide more easily. 

[0167] Furthermore, in the semiconductor device of this invention, since multilayering can also be 
attained with the thin-shape-ized semiconductor chip, the seiniconductor device which carried out 
densification more nearly further than before is also realizable. 
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(57) [i!$tj] 

0 3tc^Sini>mi<D^m»^v:ri o 1 Hi© 

1 0 1 ©Wiiffl{c. ^ 1 ©i^^tt?^ V 1 

0 1 {cmsffi^risitfctjssnsiia <D^mw^ v :/ 1 

OZi. »l©^»9^f:^l 0 l©^igsa:f)i1-PJ«:fii 
S-r SBBIi-'< $ - > 1 0 3 ±©gp^><P p>m 2 ©^^«: 
f :/l 0 2«:(S]Wri5au, '^2 0^mW=f-v:f\QZ 
KS^SnSKOtbL/^l 0 4<i:. Ill©i|i^t*^^r 
:/l 0 14s<tC«K»)fflL«Sl 0 4©-gPX»^S5*a 

tarrifft^® i o 5 t-nrnm-ikm^mmr^. 



1 04 106 

106 101 ro3 




ti^m 1 <D4mw^ ^zft.mi <d^»9- v •:fomm 
im 1 iBSs©^ti^ft^a 

^2©iJ4««j^-»:?'©^S{c»^©Sffi*j. g 
«ffiM©i1-S«c?&or. » 1 ©i^3l»^ ^ >^©^»j: 0 20 

•rn*itcffiis©i|^^«:j^. 

[K^5] ^l©i^»9^-^:?'fcJ:af/*A:»m2 
taw ^ti/c^/O •:f\m *) ffl L.^«:@«3nt:t> 4 

m^m 1 ~4©t>rti*'{c^©i|5«^g. 

[^^6} ^l©i^f^5^5»:/*ja:of/$fctJm2 
<D^m»9- -7 :?'©seK:^JS-'<> :/*Jaa:t:f 6nr *j •) . 3o 

>:/WEie-'>-a'->{c. »2©i^»»^y:7'K:gac:f?.n 
fc^S^'O «3 WtmS(c@«3tiri»«a^ 1 
~4 ©t»-rn*>K:iBiS©*^»$gg. 

<ommt^^ V :/©mS{c^jg-'N' > ^*ii9:w ^ nr *j 0 . 
>'^•d»->ec. m2©^^f*5^-^:?'{Ci9:we,*ayt^^<> 40 

n*{cie4S©*^(*iis. 

[i9*S8] BBia-'N*3f->3&SEiB{»«©— 7J©ffl(cs 
BBISS«Bi1-SU<i:«i|-r-5./cJ&©i1-^S 

isais nr v> 1 ~ 7 ©t>-rti*>«:iE*8©^M^ 
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±jaK:<aar *«j§(*©*«(*5=- v :/©msffi©BDa 

«. *©T®KfiS^-5«®(*©i(i««:^7 7'©meS 

6sta 0 /cSP»-c±B Ktis-r i«ig^*©BBiS>'^• f - > 
cta^ 1 0 ] mmv^'f- -y ::'■©me«:^>'^*>•7'*l^: 

- >«:H^3 n-ci» 9 {cffi|g©^fl^ 
CiS^ 1 1 ] r/'©Sg{cifeS''<>:/3!>iS 

1 2 ] V :/©^«C^>'07"*ii8 

3nr(,»5ii*^9 {cidl8©^|i^{t^gs, 
[19^ 1 3 ] «TB©«3S»*flt^iEi»^<» - 

Jl-SStSilSf S/c«)©i1-SP^K^^-*ii>Aj:< ifeWL.. 

ii-»«8iJ8T-»»EiBi-'< f - > i SiK snri* 4 tl^]l 
9~ 1 2©i,^-rn3&>«:fBis©*^ttjig. 

■o-cj^tK^nTtiS^^ 1 ~ 1 3©l,»-r*i*>fcStS© 

[gi*s 1 5 ] ite»B*j. mscy -t ^-timftmm 

^ 1 ~ 1 4©um*i{CIEiS©¥^«^S, 

6ji«*iSiJ»a: < <b «>-a*^w-r4«>©-c*-5S*s 

1 5 tClEtgO^li^^g. 

a(3:tiSi!>tt< it-«*$wr««)©-c*4S^i 

1 8 } it^JB 1 ~ 8 ©c>-rn*>K:ia4g©iH« 
{mmfo^-nwx3br>x. +i'yTB©±«:iBBi-'<f 

->?rJ^)5SL/. »l©^}^«ft?^-^:7'Ai^/-{if->K:7 
:/j|^3 txfci #{cm 1 ©^»5^ ^©^ 
»©^«:fiigr4BBIi.'<*->±©Si}»cc. ±:^r«:ifii 



3 

1 9 ] 1 - 8 ©(,>-m*»tcfB*S©¥^ 

V >J V V t/I^L. % 1 CDiji^fi:^ 5r :7-cr)-SP*fc 

»)UlUm«i«JBfiWiXg<t. ffi"3Wb^ffiCD5Wg«cSiF 
2 ©^fltf^ 9 ::/* 7 y » y :?^ISrrSXg <h %i!> 

< <!: «> WT* c i *!|$ai-r 4^«^sc«Hig:^r 
& 

y 9 ;> S^tc^ 1 <D^(*9^ -^"©^ 

wr^wrsKOffiL-fiffi^j^fiS-r^xsi. 

2 ©i{£^«c9^ :/©^«§#tsaj-r -5 J: ^ JCS^g-T -SXg 
llfl©^^^^«:9^^.:/%Ela>'^•a^">±^C> ||2©^ 
V Lmffi©5t^«:«n^n:7 y f -zf^ 

^ -^mkt $xgi , + f y Tm<o±M:.mm^wm 
in^2 1 ] «^ 1 --8 ©«,>-m*»KtBK©^^a¥ 
^ V zf^mwts J: ^ «:^aiiJs©±{c»«us*jgfiK-r 

-r^X^i. »2©*ai(t3^-y:?'*^gL/c<!:l?«C||2 

©i^^fl£?f „ ^''©sgi^trsrr 5iffiiSji±©{4g*.€,. 

m 2 ©¥^«f^ :?■<»: le^/A- i» - > <b *gMr SIX 0 m 
i/seijgfiW-sxgA. ro»)aLfiffi©3«g{cgr2© 

V zfifiv y)v-:f^v :7'JI§g^n2.xe©HtrK:. iffii»®© 
±®»j3!P6^tt < i feiagt® i» 1 ©^(*9^ :?•<!: K 

^flix*ff orcn?.©ii**/h3 < -rsxgiWL 
r«,>Si9*ai 8. 1 9*;te»2 i©c»m*>{cffi«o 
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[f93S^2 3 3 +f yT®*iyifirr-sxg=£wo-c(,» 
18-20 ©i»'rn*itciB8g©ij5«^s©»i 

[ it^:® 2 4) + ♦ y TB*iESS«-c* i 

8 ~ 2 0 ©i»-rn*»K:iei8©^^«JiSg©Sjg:^r& 
[ 2 5 ] isa©^«»^g*i^j&: < i ^m^m 

^SXg*WL-Cl>Sff*]ll 8~2 4©l>-rtl*>tC 
10 iB48©*«ft^g©SJg5?ffi. 

[s!*®2 6 ] ai*5S9 1 3 ©<,>-rn«*{cffiK©i^ 
«(*S|g©SS3§:^-c*-,r. 
+ yTJB©±{CEglMir->«:JBfiSO. ^fs^^^^r 
*EiS-'<^->±{C7y'!»>r^-s»::^ilL. 
:?"©-SP* $ n S J: ^ {c+ + y r B©± 

{citeS®:&}g(Si,, ^i-yTMsiaiSL-c. g_h®i)tc 

4«Ji«:*}BfiRT*Xg<»: + ♦ y rJa©±{CiB^>'^•^^ - 

20 •rsE«i>'<^->±©g|j»{c. ±:^r«:r»iwr3ltH-rsBsi 
*iai9:3nsi ^{c+ + y TB©±«:itej^*^sRb. 

+ i'yTJa*IHIIItLr. «J:Bift*«Jgfl:«n©«jt 

(**J^t!£-riXliiSWj§t*©4i3l«:9^ :?-©mffiM?: 

S-hJi<i:«£i^jg(*je«i-©&fi}S(*© 

aiOmLSifc&i. ^«»ii«:J:<9±JB(Cfi]rS^«;^jg{4:© 

Eila-'^•5^-><!:Si^3t^■5J:^«:b■c. -^Wimmi^^ 

a®-rsxgi*ii>^c < i fcwr-sc t*«F®if 

30 ^f4:^©SB37^. 

2 7 ] ig*]S9 ~ 1 3 ©t»-r*l*>{CKi8©¥ 

+ i'yre©±K:ESi-'A-5»->«rjgfiKL. ^^mV^^f-vrf 
:?'©— S»$ ft:»±g|J*iffia:3 J: ^ «c+ f y r Jg©± 

*«j§(**j^fiS-rsxsi+i' y Tm<D±icws»^^i'- 
40 nsj:5tc++yrJi©±«:»i»JS%3^fiJ5l/. 

4sa L /c i # tc jiSKfig-r .5 mmm>mm»^ rf 

©m@t»|fiI-rSSi»«»±©ffiS*>6. if>«c<ifcE 

^3t»©*3S{*^ f •:?"©®gffi«rig— ::^r[fi]{C|Sit:f , s 
±Jl<k<cS«J»i*Jaii-©S«j»«:©m»)ai/m*i. S 
«®»J: 0 ±® (cttg-r S^»jS»©iB®>'^• * - > tSill 
50 Sn4J:^>{CU-r:. :^a$©«jg»*S®r4XSi*iI> 



s 

^Ji@<!:4S«jg«:*JgfiS-riIg<i:^^©±{C^3l 

*flnJ^-2.S^B±©tigd>e,. :a>:te< ifeBBS-'^ir- 
^sxgi^Ji«:©ip«»9^ >^©«ffiffi;&ig— :firrsi 

«±®i^S«®(*«J^©S^ttOffi»JWU 

mesw. s^jgftj: 0 jjiccttg-r s«jgft:cDEie>''car 
©Sjg:&ft. 

*©++ ';TB*JBe^SKr*.5il^2 6~2 8©c» 
\.nim 3 0 ] mmv^j&^ s ^a/tTLtc^ar 
©5<t«ws;^d";->EniBii«:j:»3tft>n-rte«j> 

S^5S19. 2 1. 2 7*fctt2 8©t>-r*l*>{CieK© 

^«:^s©lSi&:^rffi. 

CiS#S3 1] yr®<!;&S»l©^®©±{c 
i9IBIi*8l®C. iaHII®©±{cKBlM-$->i)6:4^2 

©^ipi>i*a®-r-sxgi, m2©^jSB©jicc^-^ + 

{CJ:t)||f3©^®4J^fiR-r-5XS<>:. ^3©^®4 
x,;^>4^LrBl»3ffiUSfii%0l5W-5Igi. 152© 

aossi*ijgfi!c3nam*si 8. 2oa/fe»26© 

[S*®3 2] yT®<!:&Smi©^®©±{C 
S0I8S*SIJaL. i(II!US©±«:iB)S.'<i'->i;&:i02 
©^@l®«rS®-r4Igi. m2©#J||)l«:*iW4BS(»j 

aiLiig©j^fiS*i^0$nfc^jg*iissto-r.5<j:^«:. n 

2©^B©±«:^ + h®*JBfiR-r.SXg<i:. 
j< s» + U y ;^ h LfcH 2 ©^JSitcffi 0 ffi 

l/€ig<t ;6c5l5 3©^®?:^ +{c J: D JgfiSf 5Xg 
i. -rf-^ + uyj^ HS^Iffl^SXgi. Sf2©^® 
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6 

ffii3WBfiSs#iag9*]ii 8. 2o*^B2 6©i»-rn 

>!p«cfBig©i}i3i*^a©sg3g:^. 

liS^3 3] yT®i!&-501©^i|®©±(C 
^®*SBb. ii|fiB©±«:E^yN-3'-><!:J&:SI|2 
©^B^rSB-r-SXgi. m2©^EI®K:*jWia!l») 
tbl.^©j^^*s.^a3n:fe^lS*5StBr-5J:^«:. % 
2 ©^B©±«C^ 1 ©> + Ui?>^ hS*?^J5S-r ^sx 
Hi, SBl©>5' + Ui';^Hg*>6SfflOfcSf2©^feJII 
B±tCS{0ffiLm®i«cSII3©^©*> -y + CCtO 

10 jBfiK-rsxgi. Iff i©> 5»+uy>^ hBi%iaMT-5x 

Si, ll2©^Jl±«:*jl:t4Be^<3r->i«cS«ia 
<bgr3©^)||)a©±S<b*iSW-r4J:^tc. m2©^ > 

f 4^«»rm4©^Ji*JgfiW«XSt. 112© 
» ^ > ;^ i L ^^2 ©^®;&x y ^ > i!' , 

18. 20$;teB26 ©t,>-rn*>(cffi|g©ip^» 

J?g©SiS:^, 

ir>n>mittii>d>rj:< ifc — 3©:^«:j:orgS(*)fflLm 
S*Ji&tS3nSft*Sl 8. 2 0*fc»2 6©(,»fn36> 
tCiEf^iii#(|:i^©S8S:&i£. 

<i:CC:9^i»^SXg^:WL/riiSW*^2 6~2 8©t>-r 

n*>K:ieis©##«:iig©Sjjg35fft. 

[^ii9©§¥iNH«:^IQ] 
[000 1] 

[000 2] 

(a!3R©e?JI5] i*¥©S^«g©ll5tttBik. /J^jk©S 
SP(Chip Scale Package) *J«S 

[ 0 0 0 3 ] syt. ^^iis©iss&e[^t. /J^s!^b*a 

50 -/1'-;K>f ^ ^i'ftKJt'^. i|£««:9^5r:r©^SiiB 
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[0 004] tci-c. fflF^«eg^K:*sc>r«. y 
<i: 0 ^>/^ s J6t/< i> y - y ifaj-r s c <t #>&:c> <fc t> 

■y d' K/>- ^ dr-i?tlif«n4fltji*Jfyg («fK¥5 - 9 
048 6#^g:) 3nt:C»S. 2 7.^vt>Vf^ 
?rdr-j>4CSP{bUfcfc©«)ffl* («Fia¥l 1-2 0 
47 2 0#«) StlTO*. 

[0005] —-n. mtf K•l^'rXCDtt^^<i: 

[0 00 6] c©fc». EiK^>*5'->{c*^«:f^v:r* 
V y , pr^, ^ T'l^b. «l8Sffcf4<aiii«i«7 ^ 30 

[0007] 

[»^*5^^L.J:^i-r.5^] LiPLtsifi^. ±j&<0 40 
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[0008] *iKW©a9fJH. ±IBSS?r^9iL/. 
©i|£g|«:f^-,:/*S®Lr||J|t?^. fio. fiejftjcjt'* 

ji:)?rffi*js«-r s c i tc* 4. 

[0009] 

[a!a«fif«rsfcje>©#®] ±§imtfjimimft. 
*^?B«c*^*>s*^{*^g©ipri ©^». Kig/N- 

•fh.mi ©**»^ 5. ^©winwcc. m I ©*as(*5^ 
[0010] ifitf^imm<.^ D . a®^{c±®ffiiii&5 

to^-r+'-jJOx^ >yffl©;^'^-;^%g9:w;^t< rfe^ 

>y''t>if'S:m^>itm^(cit^, Sr25|£»fl:^2»:/©S 
«i <fc < it - >±© Att:t»^^^ i ©S^ < 

[0011] ±^ 1 <DfSimiCiPiPi>^»^tcisi,^ 
r». SH©¥Wtt:5^f :/36i. ^©Wffi©**^iaSJS36> 
6Sffilxfcttg§r, iteiltJl{cai9:3ti-Ct,»S©*5S?$L 
C>. C©ti^. «SiSB©Jl»*J:0«<-Cff*©-C. m 

[0012] MtCifS^ 1 ®Si«H:4jl>r tt> 1^ 1 ©^|i 

«;S*iT(,»s©*5»$n,». c©*^. sri ©*#«:?• 

[0013] 1 ©S§«<C*jt»r«. ||2©^» 

9^ » 5'©ssffi©ffia3&ifr 1 (o^»9 V :/©mffiffl© 

Maj:0fc;^*<^Co-rte«5. Il2©^(*^ y :?'©m 
®®K:«l«»©®g«i. R«S®©ns«c?9-:>r. 01 
©i|S3l»?^ V :/©jaiSJ: ») iHWtctia-r 4 J: ^ fcES 3 
nri»4©*i!i?*n,>o c:©J#&». y^za^mS-W^-v 
^©®g<«:^y<:5» - >±©AHi:*JS^mei 4S*InJ 3 
#4Ci*lT*. cn6©««iS*^ilE»iT*S© 

[0014] ±§B$e 1 ©^(c«)c>r». m 1 om^w 
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J: s f y - 5^*«iJ>-c I? -5 . 
[0015} ±iBir 1 ©ssstcfct^r ^ i <r>m^^ 

{cHS3n-CI,>i©3&sj(f3ELl>. c©«^. Sfl©¥« 
:?'iia^-'N-f->i©ra*llI^«:«fl§{cJ:orS 

(0016] ±ffi» 1 ©Sl««:*»t>-c». ^ 1 ©^» 
-HE/ctt'<-;^h{cj:o-c. ^l©i|S3l»5=^^r:/K:8Sr 20 

[0017] ±^ 1 ©®««C*jt,>r«. ffiiS>'<5r-> 

*«iB«s»«©— :Sf©ffi{caw 6 n-c*j ♦) . w^s^mtfv 

g|^SI^S^=•WEi^-'<af-><!:gEi^3nrt»-5©#!Sf* L 
C», C©Ji^. 4^^1*iSS4BGA (Ball Gr i 
d Ar r ay) iUrffiffl-r*, ';7n-^S«-r 30 

sa«:s(i©s«(csiig-r -5 ct-c^^. 

[0018] ±iBSW*3J5ST^>fcJ{>«:*aWK:*>*>4 

jift*. S«lji»©iHaifl:^ ■!» :/©®EM4IWI— ^^Ifilfc 
4fi|j£«:©^#5^ ■? :7"©m@iB©ffia«. ■e©T®CC 
^< ife-^-CfcO . g±M<fci!5c^,«jSftJEm©^3§«: 40 

JSfl:©iB«-'< * - > <t 5 nr c » -5 c i £ -r 

[0019] 36>*>Sfi|ttS{c J:n«. II 1 ©lISSCctk-tH 
K:afH©*#»^ 7*4a®t?* J: *) mmSLfJ: 

[0020] ±£ll 2 ©Si!K(c4s(,>-C». 9 so 
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©«e«c^-'<>r/'*ii5W?>nr*jO. 
SttSSSO*:/^/ r ffi^ A if - > {c@i» § I s -5 ©*J 

[002 1 ] ±ism 2 ©m«:4jC»-CB. ^^ft^ t> y 

©mstc#js>'<>^*iig;W€,nr*jo. 

:^h?r/|-l/r. Eill^^•i^->«:@S3nr^,>s©*ls^* 
bir*. C©J©^. Sl©¥^flt5=^!.:?•£iaS/^•^^-><!: 
®ia*l^i^«:«BgK: J: •,-r«±T#. Etcafflft e?. 9^ 

[0022] ±ssm 2 ©.®ai{c4sc>T:«. mmt^^ v •:f 
©^fficc^s^OT^dJSwenrteo. ^^-si^t/tt. 

"C. i3®>'-!4'->{C@§3tlTt,>*©*tJlf*Ul». C© 
[0 023] ±iBlir2©®filCC*5t,>T«. STJS©^3§ 

f*%«fiSf f - >*Jffi«8S«©-::^©M{cig:i^ 
6nr*5D. EiaS«(ii1-^<tSitSr-5fc»©i1-gPSiK 

S^3nri,i^©*5Sf $ Lc*. c©ti^. 

BGA(Ball Grid Array)iUr^ 

■c*. ';7n-iSf©ig:(i-csS{cS(l©»S{c|^ric 
[0024] ±fB^ 1 *ij;ijfm2 ©,®«l«:*Jl>r«. IB 

©*Jjif*LC>. cntCjrO. fi«tv«tar. S^/^gBi^ 

[0 02 5] ±i5lli*ij:i:;^2©s§««:tei,^r«. ^ 

r4tm«:j:-5t:^fi)EsnTfc>4©3&ij!f$oi>. c©ti 
^. ««S7 ^5-©jaiR«:i:-3-c. v^^ais: 

-r^iffiM^ii©^£^S[. iii^sB^^jjccfiim^^© 

[0 02 6] MK. jSsa^ v5-«r^l'5-#-. vy**^ 
SiKigUi©mtt*lS8i)i C i*! 

^->T*^Bt,>?hJ&^«. iteiga©i^l^^!B[^:^& < 
[ 0 0 2 7 ) s Ai. ±ia»»tt«iii»xji<+*x«Bi, 7 
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[0028] ±ffi**ig©Bfi«J*itfS-r-5yt«6. 

^flc^©m 1 os«*Ki§-r s A -or, + ♦ y 

[0029] ±12:4:^11® gfl«j*3ilfiS-rSfc«&. 
{C*>A>S*#«J^<0S!ig:*rffi©»2<D®««. ±iB# 

Jg©±{C^lgUS?rJgfiS-riXg<!:> ^2©5|i^(*?' ^» 
«:taS C A: <!: t {C0 2 ©*^«f 9^ 7"©mffi i*f ISJT -S 

teiS®±©{as*>6. ii>^5:< i4>EiS^<^->*$sta-r 

0«e© jtsg{c» 2 ©i^t*^ vr/^y^yy^^yrf^ 30 
ii-rsxg<!:?::t>;fe< i*>w-rsc«b*!^®i-r*, *> 
*»i:fir;a«cj:ti«. mB®©J5*3&5:*:#i>tg^-c*or 

[0030] ±fa*^eg©afl<j*MRS;-rsfc», 
cc*i*js^a?^*^©i8jg:^©^3©.®ii«. ue^ 

3ift:igg©»l©SSS*SSJt^S:JSri*-C*-oT. ^-cU 

T®©±CCEig|A5r->?&Jgfi£U. Ill©i|i^»9^^»:7' 

©ip^«c5=- V :^©Si»©i1-ffl!l«cfi:g^Sffii^y<^f ->J: 

•SXgi. lll©^^(*3^i»^©W®<!:^2©4^3?»^ 
5» ::^©mffiMi Sf 2 ©^»g^ ^ :;/©mS*5Sai-r 

«j:5«:««-r4xei. mi©^(*^-^7'*iae-'>- 

*->±k:. m2©**(*5^v:?'*K»)taumg©5tig 

©±«:«sa4j^fiS-r.5xai*^*< i few^ic i 

•9 >^*j J: 2 ©*3I(*^ :/©ll**e < Liteig^t: 
*o-c^. £:*a6*«r»)^-erc>Sfc«b. cn<5©«tS so 
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^cfe©<ir*s. 

[003 1 ] ±iB*3%?B©Be«J?:5lfS-r5fc». 

K:*>*^s*®(*^©S«ji:^©ll4©®«B. ±ia# 
Mw^<D% 1 ©s«*«fi-r h-m-c»> T. 

©±{cm 1 ©¥^(*f^ v^^y^} vzf^v :/|^-r€>X 
gi. lll©^««J9^5»^*iata:$tiSJ:-5{c^®© 
±«c«8UB*J^ti)tr-5Xg<t. ^m^3-v^ly{fl,X 
lBS^^•^f->^:?gfiS•rSXe<i:> Il2©*gi»f^5':/«r 
19® uyt i # {C» 2 ©ij£^«f5^ ^ ::/'©mS i *hnlt-i« 
M»±©tia*>6. :^^c< t«>iBiK^<f->*JSffi^S 
^■C, ^S®«:?L*J^fitr^>X|ii, JKfiR3n/c?L«:^ 

si4tm*3a» hnmz v ^t. f - > 
ms©5fe!S«:ifr2©i|i^^5=^ 7-5:7 y 5, t-?^ 

[0032] ±fB*^l««:*>*i5i|^^^a©S!BS:&ffi 
©HI. m2*JJ:iy:|^4©.®liB. m»3tHb®S©5HS 
{cm2©i}i^f^5^ -TAi^ y 7*9=^ :7'l^$n-SXS 
©rnrfC. i^i^©±ffi»6ii»5: < i &i%Mt@<>:H 1 © 

<-rsxa*WL'r(,>s©*s«suc». c©JS^. 
^^mfonmxt^m s c & *t-c# .5, 
[0033] ±ffi*awK:*i*S2|s««^a<c«!Bii:^?^ 
©II1~II3©!!S«|«. M«:+i. yrg^rfijgirsxs 
**L-ct>i©*swsui,». gj/t. ±ia*i%iii{C30»*>s 
^(*as©ajjs*^©m 1 ~H 3 ©!s««. + ♦ y r 

®*i^SS-CS)-5)©*i*f*(^(,». H«:, ±ie:*c^?g{c 
Si©^«ri|g*Jii>& < t fc»iS)l*^^UfcttS-CJ^ 

fiSsn-cteo, ^ft^sc:<h«:^>^^sxg*WLr 
i»S©36J»*uc», c©«^. — S«:^t|^©4^^^g 
%f¥»-r?#ifcJ{>. ^|i^«:Slg©3;^ h©iaT4S6c 

[0034] ±fe*^ig©SW*^T-5fcJf). 
{C*>*:>^ij£^fl:^OS8J§:erffi©IPf5©.®««. IML^ 

i!l{*S^©02 ©ffi«i*i?jg-r *>isar* o-c. + + y 
r®©±K:ie^>'<5'->*ffML. ^^M^^'j^-^mu 

ga:sn4J:^>«c++yTJB©±{citei»B*jgfiS^. 
VTm^mmiyx. sjt®i;^ts«jg»*j^fiKT*xs 

iv yTB©±{CiBK^<4'->*JKfi!4L. 
v^iii&SLf^it-i^K.yy}v^^v-:/^iin.lct.isfic 

+ f y r®©±«c»^^«rjgfiSo. + 1. y TS^iifiBL. 
-C. iii:®i^Ji«jgW!ili^«Sfl:%J^fiS-r*XS 



C8) 

13 

[0035] ±ffi*^l§©Ba<j*^-r-5fc«&. 

J: 5 {c+ y rB©±K»»is%}^fiRL. S«KS<**S 
e<i:*hpJ-rS^lffiiSa±©fitg*i6, :i>J&c< ifcBBK^^ 

«®(*«ii-©«js«t*jg<!jE-r5xsi. #«jti*©^^ 

(*fe{ii<0^«Jg<*©K tb SE^jg^: J: D ±J1 

{CficB-r*«jgf*©EiS-'N-^-> iSgJS J: 'JK: b 
^©«]t<*«:milf SIS<!:*:^JEc< tfeWr* 

•r4ct*ir*s. 30 

c 0 0 3 6 ] ±fB*^?g©B8<5*^-r-5./c2&. -imm 
K:*>*>i^^<*ilg©ijji:^©m7©.®«tt. ±^ii£ 
3S»iga©»2©m%i!{®Ti:&a-c*o-c. 

n*J:^{c^®©±«:«iSUg;&?gREL. ^@«rx^, 

inj-rsgE»ata±©{4g*>^. i!>%< <i:*>ffii®A;s«-> 
{c^^**;^*^ -c±:^«:g^tB-r 4 tn urns 

€rJgfiStr. a±B<l:*S«ig«:JiJW©«IJg»*JgfiS-r 

{CffiJW, S±®iJ6:5fllJg»«i1-©S«li@»©ai0tau 
S^i^J: 0 ±Jl(c{S![S-r S^i§i4:©leiglv^- ^ 
->i«^3tiSJ:^KLT. ^SP©«JS»%S®f * 
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[ 0 0 3 7 J ±fB*^w«:*>*>Si|i^»^gg©sgjg:?rffi 
©ll5~||7©S«|-r{J. ©TJSK:figr4^(**JB 
fiSTSA:*©* + y r®dJEIIS«-c*^©A»5f * U 
*^3!r.41©^. fPS3n/ci|i^«i^g4J1-giJ©SS«: 

(0038] ±fB*^l8K:*i*i4i|s^«^S©iiUS^ 
©1^2. US. m7©ffl«rtt. ttMiStc^fiSS 

*fto*a-c*j»). ;=<i'y->En)ai©«. sas«tt«Mtiffl)ta6 

ia**n^Urig!{fc3-a-?,©#!if3;n>. Ipifi^h-mmH: 
ntf. K0HlL/^©f^«:J:«5®SCCtf ^Ct3&inJt6 
<fc«t*. 

[0039} ±fB*^?g{C*^*>*^»S|g©Sfig55ffi 

©m. m3*jj:a'»5©,®«-c». ^I'yTgiJi-s 
lll©^ia©±«:lKiat)a*SJll/. i(R»)B©±«:EiK 

^m<D±iCjt 2;+K:J:»3||3©^B*JgfiS^SX@ 
<!:, *3©^^<&x.5,^>i^LrBXOaiH®*Jgfi£ 

•r-sxgi. sr2©^js®=&x»^>yu-rEilS/<*- 

iB*8>'>-4'-><!:aSl«3 aibme<!:*!?gRS$nS©3W»* t< 
tr». c©tB^. 7 * F y y 7 ^ ^©<b^x V ^> d/^ 
SK:j:»3iB^7<$->*0fijtc**©r. aae«:BS-»>- 

[0040] gtc. ±ia*j^K:*>*»*5^3i«:iia©« 

JS:&^^K Iir3*jj:afm5©^r«. ^i-yr® 

{CiBiia^< - > i ft 41^2 ©^IB*S»a-r *XS<!: , 
^2 ©^j||®{c*5l:f aiUmg©J&f!£*i,ii03*afc 
«JS*5Sa-rSJ:^(c. »2©^®©±K:^-y + n; 

2 ©^)s®±(cHx ») m Lmmta 3 ©^ji^t 
•rsxgi, Sf2©^gi)i*x2,9^>i/^Lr^>'<^- 

>?rJ^fi£-r ^.XSifc < i «>W^i35Fffi{Cj: or . 

3r - > <t •) IB bmgi *sff$ES5 s nr C » S © t «F 
c©ig^. Bi»jaLmg©}gfiS{crf'-f 7"-^:/ 

fSr#i, 

[0 04 1 ] */c. ±iB*^§g{C*>*>Si^3?(^a©S!{ 

m:^m>mi. »3*jj:cfii5©js«-c«. ^i-yrB 

<!:^cSlli©#jj|B©±«:iilf^*a®L. tiJ5»i©± 

m 2 ©^BK *sw sffi ») mLm^cfmsHifi^ s 

^i^*igffl-r-SJ:-5«c> »2©^®©±{c||l©y 

ie*»6sui i/fcii2 ©^B±«:B(o mbme©-'^* - 

><bJ&*IB3©^B?:->' J: O^fiS-rSXSi. 
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m 2 (D^m tms (o^m t * jb at x ^ > y 
crijc^fB-rsxn^wLTii-so^&w^Hr^ ccDig 

[0043] 

02 1 ^7T<^^^mw^^(om^-)^<o--~w^j:m 

[0044101 <O0}{C7R-r<fc 5 CC, *»?BG^J6(D?g 
m 1 CC/P:CP^^^($^g 1 0 0 ggjS^^•^-> 1 0 3 

It. mZO^^M^^v^l 0 2i, iail-^A-4r->l 0 

3tm2<ry4mw^v':fi 0 2 t^^mr^WL^mi^m 

Sl04i. »«® 1 05<5:4i!>a< 
[0045]»2(D^3S«c^vr^l02«. m\(D^ 

7^/1 0 1 (ommmtiC. m i o^mt^^- 1 o i 

m 1 <D^«:^ 1 0 1 <Dm J: 0 i^-ffiJCCliS-r 
1 0 3±<DSt^if^i^m2<0^m»^^:f 
1 0 2«:fSjt:fT5^au. ®2<D^3¥ft^?^r^l 0 2«cS 

«i$n^j:^tcjB^$nro^»o i»jg®i0 5«. mi 
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[0046] *^©^f^S 1 0 0 ttCOj: 5 ft« 

^•:^:/l 0 2<5:^^N-^-->l 0 3<!:CDS$S«. ^2© 
^W^yzfl 0 2^BX0ffibliei 0 4K:7g 5^:/^ 

CiJ&^r^S. MCC02<D*^«:^^:/l 0 2<^:^^^• 
^->l 03i(DSiKS^. 

/J>5 < -r ^ c i 3&5pjf8 i & 

[0047] HICDCT-Ctt. 3flCD^^^^:/i o 1 
<!:^2<D*^«:5^-y:/6«1f>fX*s^j^d:-:>rir^-So 112 

(ommwf- v:/iQ2L ur«. ®fiiffioMa:&5m i <d 

^:^:/*5fl|C^^nrCi^o II2CD^»^^:/1 0 2(D 

nrc>So ftfc. ai(D{?9r«, 0 1 >^ i 

0 i(Dmmm(fChm^<ommi^'S&m(o9[-mic^r>xm 

©r«)5:i^, mi©*^f*^^>^i 0 ior>me»mgM 

0 2<D^«. Il2cr)4^»^^:/l 0 2^111© 

*zgi*^!:r:/i 0 KonmmicmmLfLt^dc. mi<D 

^»^5r:/l 0 l<D^SJ:0i1^»J«:ffigT-5J:5{cE 
[0 04 8] C<Ofc^. m2<O^^m»^v:^l0 2<Dm 

ffii. Ea^>-^-> 1 0 3_hcDAm:*;3&?-^S (HTK-ii 

r Y > 5r < -r 5 C i 

[0 04 9] HKD^SIf*^-^:/! 0 \ is^Um2(0^ 

t^^t^. IC. LS I JSr^O^ft 

1 0 1 <b||2CDiJ5iS(*^3.:/l 0 2t{t^^^»-<T 

[0050] »l<D^^«:^^r>^l 0 l<3Dffi«/N-^-> 
1 0 3-s<D^:^-^. m2(D*3|flw^5r:/10 2<DBX 

owumsi 0 4-^©i^:&s!;«. j^ccK^sn^fe© 

[ 0 0 5 1 ] H 1 <ofiwir». 0 1 <D^^^*^ --^ 1 0 1 
©SfifcbJ:af»2©*»<*^r. >r 1 0 2©SSi«:»^^ 
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4o c<D^m^^>^ 1 0 6 (la^i^r ) 

[0 05 2] ^/c. ^^^•>:/l 0 6(DJ?*«. c;-^^' 

HiT^ig^ ^ 0 < . :^^m(D^mwmmi i o o « 

[0053] i^c*y. m 1 <D^i* 5^ 5r :/ 1 0 1 iffi^^'N' 

<fc 0 :7 y y':/^(,C:ii{,>X^:StiXi.>^r>^ 

Smcmmi^-h (ACF) -^^-x^;^ h (ACP)*M 

0 1 t^^^^->l OStoymi^^ 
*ACF^ACPK:j:or«±r*s<Dr. SSKSB^* 
SUMxmm(fC^r>xm±ir^Smi>^fj:l^t\.>^m.^.ifi 30 

[0055] Mcc, *i%9iK:*ji*r«. mmitmmwsx 

Bf&^tiftty- h (NCF) h (NCP) CC^ 

mt»t^^mm^^^-:y 1 0 3^/c^i^DtiiLmei 

I&^tiftiy-h (NCF) ^^-:^h (NCP) «r/haE 

-h-^-^-xh^ftn^iRffi^-tf-SciCcjror. nt>ti 
NCF3syt«NCP*fflc>:ffci&^cc*5c^rfc. mi 

<D¥«i*^'?:/l 0 1 twaSi^^^-> I 0 3 t(DW^^ 
43^«NCF-^NCPCCJ:orit±r#^(Dr. S^ISU^ 
«:«9Xgr *»fli{C J: o r tjir ^^mifitj: I ^ i C> ^ 

F r SjK r * s i c ^ ^ * , 

[0056] ^J^^--> 1 0 3 ^^t^tCffin. [Hi 

n^«><Drtt&c*. ES>'^•^>-> 1 0 3<ommint>i& so 
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w^m^r>\,>x\x. m&(om2t^i^\.>xmmr^. 
r^or^ac^o ccoiaas«<?:ur«. m«F«igl5ic 
i3HS«{ctt. EiS^^•^->l 0 335is9:^:r6nrc» 

>'^•^-> 1 0 3 tmm^in^9^w^m^i)^wMhnx 
«l$n/c^i'gBS^^;&si9:t:r6nri^-s<h. 

^BGA(Ball Grid Array)iOrfiE 
fflr#. y:7a-«(Dift{t^ffl(r**c<brS^s«:il-gBo 

iBi®^>-:>->«. iBiSSKc7>-:^cD®±cc0j5g$nrci 

ai9:$tirc^r*>ac>o 

[0 05 7] m\(Omx\X. 0 4«. E 

w^^->\o 3±<oxmti^^ mm^-f) tf^h 

±:&[^{c55fflf ^Jr^cc^^snrfeO. ifeS^^t^r 
iffi^jsi 0 stcagtsnrci-s. coDWDtHLmsio 
4tcj:0ite»® 1 0 steals n/tiei^.'N-^->i 0 3 

WBtrxi, MCC. KDffll^HSl 0 4«. E^>'^•^- 
>1 0 3<!:m2Cr)4^«it^5^::/l 0 2<D^gi^^ffi 

JKfiStm-^Jgflt^ccotr^r fcaji<DH2 cc:tec>rsi?8 

[0058] ^xcc. 0 1 ^9Tc^^^m(r>mi^(mi& 1 
*>3&^^**»sia©Sjg:^?*cco(,^rH2 ^m\*^xmm 

[0 05 9] 02 (a) (7)t«lCC7^^-r<i:^JC. miXOTM 
CCfcl^r. yTJ12 0 7<D±K:EjS>'^•^->2 0 3 
^mOiL. mi(Dmm»9'^':f2 0 lifSBaSiJ^ii->2 
0 3^yv -J -J :/S^Sn/c<i: 1 (Dmm»^ 

^-^20 I (Dmm(D9i-m(>c{iLS'ri>mm^^^->2o 3 
±©gK>K:. ±:&cc[Sit:fr^fflf ^K'?faL^2 0 4 

[0 06 0] 02 (a) (OmXkt. ^i^VTm207± 
^\Wmm2 0 Sifimiff^tiX^r). iBH>'^•3r->2 0 

3iitmmm2os(D±(tcm^^tix\.>i>. cn^^r^ox 

er^i^ Ur®2 0 7«r]fe«U12 0 5)!>>6iO)&5La<T 

s/t2?>r*So i»iaji2 0 8tt. tmm205if>f^^^ 
';r®2 0 7^i«i:<>«La<T-5«>oDr^>n«i^ccps5ts 

^m^wmm2 0 8ti^xmi^>^ctiyix^^. 

i«IS®2 0 8iiBH^>*^->2 0 3<b<DS3t^«, + 
•t^ y 2 0 7 «:tiJ:6^-r^CCJ^^2 0 5 tCHS^tir 

<^>i>ism^^^->2 0 3m\tmi)^stixuiti:>^i.>m 
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[0 06 1] ^^vrm2 07 toxi:si^ mK. m 

[0 06 2] E]S/N*!$r->2 0 3CDJg^«. ^15-^^ 
[0063] :ft(ttcjcctt. m»^fS*Jgfl8W»<fc L 

-^j^tc^-r-scitCcfc^r. E»^>-^->2 0 3 

[0064] c<D<t ^ (c=^^ ^ t; r@2 0 7 *ffic^rffijS 
- > 2 0 3 *^^-rn«x 5. 5=- > ^^(C J: SS^J^C 

E^>'N*i>-2 0 3(OJ^fi£:^;a{Colir«f*^©H3 

[0 06 5] ')-\^y\y-A^j^jmi^t{^xm\.^^m 
2 0 8) oJi^c^-r-scitcjcor. ffi^>^>-t>->2 
or. ccDiS^«ffi)B|/>-3f-> 2 0 3 (c:;^SSK*SK-i-c 

[0066] mmmif^i&mi^mfmnt urflac^s 

i2^>'^*^->2 0 3«>^^»;->EP6ite£^«:j: 

JBjcc^w^i^^zsmttsssii^iur. mn. mm 

[0 0 6 7] K0tflL/«e20 4«. IB. ^ 
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®B2 0 4 *JB^^tt|Sf<bEiS/s^-«> 2 0 3 «r?g^ 
i^.*i&^o MiC. BXDffiL^2 04«. ±3^C^)Ea^^• 

^->2 0 3 tmm^. mmwmfssima^imi^xm^ 
-f^cti^xt^o c(om^. ffioaL/m@2 0 4{ix 

K»3aiOmS2 0 4<D?&J5S^«:oC>rfcaiS<D0 

3-'a5cc*j(,irf¥j^-rSo 

[006 8 ] ^m^^^->203'pmK>mbmm2 o a 

*&^®2 0 5iffi«/%'^->2 0 3i<DHCC*$l:f-5 

[0069] ^^COX^-Ctt. 02 ( b ) ©fiaKc^-Tcfc^ 
(C, Sll<D^(*5^^.r?^2 0 l}5^iaS.r>-^->2 0 3± 
K::7y-^:/^-^:/||^Sn'5o 02 (b) cDt^r«. 0 
i<D{?!|r5^t^/cJ:^«:. II1(D*#»^-^ >^2 o icDm 
ffi(c«^ja/or^2 0 63&s?gScsnr*5«5. ^^'Ov^ 

2 0 6««^tt««S0*/^UrE^>'^•^-^>2 0 3CcB 
[0 07 0] */c. mi<O^^{i^^vZf20 ItmSL^"^ 

^-:^2 0 3t<om^\t. ±^b/cJ:^K:^lor)^(^ 

^!y:?^2 0 1 tm^J^^-:y2 0 3iOD«lKSP»«:«± 

iT&i-C^, MCCNCF. NCP^m^r^KD^^ft^ 
:':/2 0 l«:^ejS^^•^->2 0 3CC*^lLT^>AC^o C 
OlS-^. mi<D4^(4:^ >::/'2 0 1 <!:^/N-^->2 0 
3i©S^Ma5^«. ACF. AC P. NCF*/c«NC 

prft±3n^o 

[0 07 1 ] ;X(C0 2 (c) - (d) (D^^tC^-rJ:^ 
K:. +i'';T®2 0 7<D±CC]teig^jl2 0 53{|iJB^$n 
€»o 02(c), <d) ©WTtt. j»j»|g205«*I« 

JS2 0 8(^)ascc?^^^nTc^^« mm^ 

02 (c) <DW(c^-r<i:^Cc. *SI{t©i^- httCD^ilt 

^^2 0 9*$. m\(o^m»^v^2o \ (o±\<.^m:^f:> 

■i±$nTKS3tl'&o ^X^. 02 (d) tC^Tcfc^CCix 
- h<*C>ite»^2 0 9 1 O^^ft^^ :/2 0 1 
S5U/<:E^>'S:5?->2 0 3«:ffi*a^t>'<±. cni^JDia • 

MET^citcjro, «m^2 0 2ifimt\^ximm2 
0 5*5jgfissn^p ffii^>'^•^->2 0 3. ffiotaom® 

2 0 4*Jj:c;mi<D*«i*^-^;?^2 0 1«. iHbL/ciffi 
S®2O5<4ifCSia:3n/cttS8<!:3&0. tt»B2 05iC 
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[007 2] teSi852 09CW^fiK*^!|SJ. gp%^JS2 0 

(cjco-c. ^ja2 0 5©gaeigs. isMi^smfs. m 

J: 5 -t 2 0 5 10 

aS-rSCttCiO. ttiftB2 0 5cW»^tt-^S8»tt% 

iS«)<=>Ci*irt. agg:Snyt:lll©i{£aSfl:f^5,:/2 0 

[0 0 7 3] l#{c. tta^ -f 5-iLrr;l'5:^*m» 

i'>tct%^{tJmm2 0 5©i^sii^sg«MS=&>t*< -r-sc 

i3&l-C*5. S^t*-?*. MfcTA/S. SYfc^*m«,» 

*/h3<rsci*j-c*i©-c. flfSiSfflj^KijaLfci^ 20 

il5f^t4©l5j±©.'^>e>{3:xjj<+i/^jii. 7 

ite^®2 0 5©gfm^*{5T3-t*rKil 
i^!|$tt©|ol±?rHS^*.6«. # 7 * - ix >:t =<r*^ F 
(PPO) «»8g. jK«;:?-iax9^u> (PPE) ISliiS^ 

[0074] »ig!^2 0 9 (DU- h«'N-©jDX«. JgfiR 

^L-c^~:x, K«©il^«J&J5KU. c©--t->^ htt© 

i^©ii*-cji»gu. »»i4iUjis©iig<bsaOT-cssi5a 
ff^©«. ?gtt©iteiSi4^fl§*ffli»Sti^«:*ort±ii! 
iteiStt^Bi^fflc^ S * r «^9J4^ir S c i 
Stt«:^toti^r 7 < Jl'A*>6©iiI»«^{ct-Sfc««>-r 

[00751 mm2 0 9©fl8» - ftim*, stsncfm 

mim2 0 5{Cj:4i*jhi|fiM«S2 0 5©6Mt*S6K: 
[0076] ^^f^iCisl^Xi^m 205 ©J^fiK:^ 

{J. 02 (c> teicf (d) {c^3n/c:^r^K:RB3esn 

*fc©-Cttftt>. m«. >>-H*©««iBj2 0 9«ffl 50 
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H:^©»iBt;a2 0 9>&ffl(,>&i,>:&j£tt. 1#tc»Stt 

[0 07 7] ^>:{c. S2 (e) ©CTCCthT J: ^(c. iqfit 
J12 0 8i+*yT®i*iii|]as*i4. cntcio. iB 

')mL/mS2 0 4i> mi©*«(*5^y:/2 0 
ffiO t«l/«ffi2 0 4 *S|g:f Sites® 2 0 5 
«Ji»«»SCi3S4r*-6. C©«j§»{C*JC»r/l*tt 

[0 078] m.ic'-x<oxm-c, 02(f) (omdcmr^ 

2 0 2ifiy'Jv-:f^v zrmmsti. la 1 Tnil>1i:^» 
^tS^^-r^. 02 (f) ©F!lT?«> 9{0ffiLm@2 
0 45t^(iteSB2 0 5*»6StHL/-C*J0. ^2©ifi# 

» ::^2 0 2 «C ©SHi zfm 
^^nri^s. ll2©^^5^5,:/2 0 2©^«:fe^ 
S-'<>::^2 0 6*Jg9:l*?)nT*j»). 02 <b)«C^Oft: 
Sll®i|S|p«:^5r:r2 0 1 iffie>'<*->2 0 3 <!:©» 
8J<t|5l«K:U-C, ^2©iJ£^($9=-^7'2 0 2»Eli-'^•ir 
->2 0 3{C^il3<i4. II2©^«:?^5»:?'2 02t 
JRO mLSffi2 0 4 t©e«8a5^fe«BIK: J: -j-CttiS 

[0 07 9];^CK:> 03~05*fl9l»-CiBiS-'>-5f-><!: 
Bl»)WLSg<i:©^efijE:^{C-:>t,>-cSi5g-r-5. 03~0 

m®i©J^fi£^ffij!)SSt$nTC>So 03~05«:ji^-rJB 
^StCiO. 02 (a) (CS^3n/c^i^/^•5^->0J0c 

w^^jgfissn*. 03~05K*j(,»rMi>6ns 

tmit. !^CcSi|§©Mir»IS*). 01teJ:C^2©3iWt? 
i$'^)ti{>©r*5. 

[0 o 8 o ] «fijK:03©f»«coc»rift?g-rs. 03 

(a) k::^^j:-!>{c. Slpj©igK:tei,»r. ++';r^ 

3 0 1 i & si^ 1 ©^sM©±«:iaja[g 3 0 2 

I/. 9I{!l®3 0 2©±{CffiiS■'f*->3 0 3^:^5c4l|^2 
©^il@3 1 3 *fi®TS. iilf8®3 0 2 i CTtiii* 

IS2©^)a3 1 3©0fiR«. m«iij^3 0 2 
©±«:^?S*e«bA:0> ^ 5r+K:J:*)^Ji*«)sE 

C i tc J: rtf -5 C <!: Ai-C t 
[0 08 1 ] ^^{C. 03 (b) CC^fi^JC. 112©^ 
BIJB3 1 3©±«Cjrf»:*'{cJ:»)03©^Ji3 1 4*JB 
fiSrS. MK:03 (c) ~ (e) {C5^-rJ:5«c. gr3© 

#JSJ13 1 4«x5r?->d^bt:K»)fflcme3 0 4*j^ 
fiRTi. :a(*w«:«03 (c) {cs^-Ti^tc. ssr3©^ 
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Ctifix^^a 03 (d) K:^T<t^{c. it^ 

umms 0 Ai^Bf&^ti^o t<om. 03 (e) cc^r 
[008 2] aa (f ) (h) tcs^T<fc^tc. 

02tO^Ja3 1 3*X5.^>tyL/rKe^v^->3 0 
3«:JKfiSr^C<i:CCJ:or. 02 (a) (fC^Lfcm^J^ 

^->mmtfymhtii>. MWffK^j^t. ms (f > ccs^ 

•Ti^iC, Sr2(D^ISjl3 1 3Jb{CE«>rN-3r->3 0 3 
(0,^^^-l^mK^^f^^X:r^v^:y{f\yiyX hJSiS 0 6 
%?KJiW^o S€>&c. S3 (g) ic^TJr^tc, it^m 
x^; ^>if«:<fc 015lS>'^•^->3 0 3 ttj:^m^&i^<0 

>3O3*50^$n4o C<oa. H3 (h) CC7j^-r<fc5 
tc. x^^>yu5^;;^ng3 0 6*s^*3ti. H2 

[008 3] C©J:5K:03«:mrjg^ffiicJ:n5^. 
> 3 0 3 ^J^fiSr » 4 <b t i ^ *«J»^.*5^ 

[0 0 8 4] ;>:cca4©«a|«:oc^riftwr5o graces 

4 (a) CCTnTcfc^tC, ++yrB3 0 1 ti^:smi<0 

(^mm^^^->3 0 3trj:^m2<o^mm3 i3*ajg 
•r-So ccDxii«H3 (a) xmLitxmtmmx$> 

-So 

[0 0 8 5] ;*C(C. S4 (b) «:7iK-rj:^CC. m2<D^ 

mm3 1 3*c*ji:f5K»}HiL«S3 0 4(Dmm^ismi 
tifcmMi^ma'r^.k'^tfC. m2(D^mm3 i 3<d±(c 
^ -j^uiyxhm3 0 7 imgir^o Mfc04 (c) cc 

^TJr^Cc. y ^ + Hg3 0 7)&i6SUiL/cm2 

0^mm3 1 3±tc. ^(oaiL^ffii/cC'SmscD^ii 

3 1 4*^ ^.+{C«J;0^if^fiSrr-So ^c^j. 0 3O09<h^ 
ttO, C<D||3<Z>^@iJi3 1 4«K{C9(0mLmS3 0 
4(DJ^tcJi^jES3nr(.^'5o H4 (d) (Ctj^T 

[0 0 8 6] MtC. H4 (e) (g) JCtSTJc^W:. 
II2<D^®3 1 3*X:r^>^LriBH^^•^->3 0 
3^?K^'r'5>CiK:J:oT. 03OW<!:^«{C. 02 

(a) ^c?J^l//tK^.'^*^->Jg^t^;&5^5^>nSo 

04 (e) - (») ec^-rxgtt. 03 (f ) - (h) 
r7nL/cXg<bl5«r*^. C6[)J:^tc04CC7n-rjg^ 
:&fficc*5C^r«. W0aLmS3 0 4©jgfiS«r7^-/r' 

-/t/^-Ctf^Dn^^fea?). ffi«3aiL®ffi3 0 4C[>S^fv^ 
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[0 08 7] ;^cc. 05<D0iltcoiirsft?B-rSo ^V}(rC 
05 (a) tCTH^Jr^tc. yTB30 1 (hftSlgri 

<o^s®(D±icig^^ 3 0 2 immo. mmm 3 o 2 to 

±CC^yN-^-->3 0 3i«:^®2CD^ja3 1 3*a 

a-r^o c©xii«03 (a) XTjkLfcJMtmiSkvst^ 

[0 08 8] ^^(C. 05 (b) {CS^TJc^ic, m2CD^ 
SB3 1 3^id\rf^fSLKfmLmm3 0 4(DB^ffiMmS 

tifcmmifi^mr^j:'?{c. m2<D^mm3 1 3(D±tc 
^loy-y+utPxhssoQ^jgRg-r-So coxgtt 

04 (b) 'Ci^L.A:Xg<!:ra«'C*?>. mo^^^+t^ 
:^h^3O9«04 (b) r^L/cy Hg3 
0 7iEiai(Dfccr)r*^. 

[0 08 9] HCC. 05 (c) {C^-rj:^{C. ^1©^ 
•^^US;^;^ H®3 0 9:d:»6St«L/cm2<D^^®3 1 3 
WLK^mbm&3 0 4 trj:^m3<D^m3 1 4* 
^^^=^{CctD?K^^o C<DXIi«04 (c) r^L^ 
JMtmmx$>i>. ^(jy\i^ 05 (d) cc^-TJc^^. 

mio^ vm3 o^^mmrr^o 

[0 09 0] y^CC. 05 (e) CC>j^^J:^tc. ^2<D^ 
«M3 1 3±{C*^tt^EK/^*4^-->3 0 3<bfd:-S«ii^i 
^3CD^BI®3 1 4CD±M<b7!^Sffi'r'SJ:5«:. »20 
Mv^\^V7.vm3 1 0€:Jg^rSo 

[009 1 ] M«:05 (f ) OC^^J:^Cc. m2<D^5. 

+us;^xhM3 1 oipp>nmhfcm2(D^mm3 13 1 

Il3cz>^®3 1 4(D±ffiitC. ^^^+cc:j:0. S4C!) 
^Ji3 0 8«rJKjac-r'So CCDit?. II4<D^J13 0 
8<D^***4<5:Lr«. ^2 0D^Jljl3 \ 3 tm3<D^ 
JSil3 1 4i«:JB:aTSx-.^>>/SSccSffL{t^WK:S 

^<m. 05 

(gr) JC^-r<t^^||2(D-y hM3 1 o^m 

Bt*r&o sate, 05 (h) k:7K-rJ:^CC. m4<D^S 
B3 08*Xt,^>yv;^>7<!:l/rm2<D^@|@3 1 3 
^Xi,5^>i^br. lS^>'^•^->3b3*?g^^C<!: 
^J:or. 03CO^<bIaIfilCC. 02 (a) ticmx^fcW^ 

[0 09 2] c<DJ:5(c05CC7j^-rjKflE&ffi«:<|:n«. 
^/>*^->3 0 3*jJ:0*K»3tbU^e3 0 4(D±M(C 

[009 3] {^OJB® 2 ) *^?gcD^CD?^Si2 tC 
3ep:^*¥3litJ^S*5 J: O'^CDSJiS:&;ffi(c-:>C^T0 6 *# 
«aU«::^6Sil8TS. 06{«c»9i(DSa6©Jgffl2«:;^ 
*^^^{*gg*jj:^-e©^:^^<D-|^^^T»rffi0 

Ti^j. xgc:<b{cijKbri^-5o ft*5. ^^^gi^gcD^tec^ 

[0 0 9 4] g*ZJCC06 (a) fCTj^-T J: ^ CC, +i^«;r 

®4 oi±,i<Mmm4 0 8 %/^urjfgJ5^st^A:Eie/^•^ 
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^->4 0 3;teJ:DfHX»5ffiumS4 0 4*at9:r'SJ»iS 
J14 OS^^i' i;T®4 0 7 (Wmm4 0Q) <D±(cm 
M^im^fCamZ (a) (d) CC^U/tXgCC 

£eortf^«ai>o {au. 04 (a) o[>«^'Ctt. kow 

Lmm4 0 4(S^}&Si^S4 0 5(cia§9:$tirc^S. 
K0WL^ffi4 0 4{C*jt:f^^2(D*2g(*5^-y:/4 0 2 
<b OS^gB^3^«a<DXgr iteiSia 405*^6Sffl^1i: 10 

[0 09 5] ^>C{C. 06 <b) tC^-Tcfc^K:. ffiOWL/ 
«fi84O4CD5fe«8CC02<D^»^^.r^4O 2«r:7y 

y :^n^^mic. mmm 405 ©iffiro** 

®4 0 5imiO^2S«:5^5;:/4 0 1 iCC^^X^tf 
orcn6(Dii:;5f«r/h3< or. IR0UiOmS4 0 4<3D 
5aS*^B4 0 5*>6SffiS^-S, CCDi^aX 

0 a umm 4 0 4 o5t^cr)— gptc^ L r mf^frcm^m 

4 0 1 (D'^mtmmm 405 oiffii ^ 0 v 20 
^ 1 (D^mi^^ y >^4 0 1 (onm^tmism4 0 5 fj>^m 

[0 0 9 6] COJ:5CC. 4e||»<DJ^JSK:;&>3&:»^^«: 
^ 1 (D^^tt^ v':fAOl ^mmA 0 5 'Ct^± L/tft 

[0097] ;j«C{C. H6 (c) CC^-rJ:^CC. +i.t;7- 30 
®4 0 7<!:i»Iffi@4 0 Si^M^-r-So cnCCJ:^. IB 

m^^^->AQzt. 0icD*^tt^5r:/4o 1 eh. 

?)ffll/S«i404i. 01<D*«ft^^.:/4O l*5.tDf 
aXO ffiLm4 0 4 *at9:'r'2>iK^4 0 5 ti^y^^fj:^ 

m 1 co^^ft^ :/4 0 1 tmmm4 o 5 ©— sb^w 
[0 09 8] smae (d) cc^-tji^k:, hxdhiu 

Sffi4 0 4<D»a3n)^ifeSK:. m2C[>^««:^^::^4 

*>. H2 (b) «:*ji>rmi©*z»tt^>:/2 0 

m^^di->2 0 3 tciij5u/c<h # tmmifC oxn^c t 

ifixiti, C(om^(iC^{^xi>. 'J>rj:<ti>m2<D^m 
y :/4 0 2 <bffi») ffiU^4 0 4 (DSHi L/c5t^<b 
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[0099] (^(Oim3 ) *^?8a^liS<DJBS3 CC 
Mb;^75ie>ltt?gT^o 07«*|%qgcD||{te©?eS§3CC*> 

[0 10 0] 07 (a) tC^f J:5{C. a^CDXgCCte 
C^r. +i^yT®5 0 7<D±fCffiiS>'>*^->5 0 3*?g 
EiS>'^*^->5 0 3±{cmi<D^ffr^ :^:/5 0 

l^^'y »l<Z>^*«c^-yr^5 0 1 

o>±s^ifimWi $n€»J:^(c^i^yr®507 (Dijcteig 
^5 0 5^jg^-r^. ^]te©?KJSr». IIJfi<DjBSi 

<fcSfto. a?oaL«e5 0 4co?g^t*»»e5 0 5<D 
[0101] i^ia ( a ) (omxitt. ^^^vrmb 

0 7(D±{C«ifIiag5 0 8*s. ^^Vrmb 07 

mmLmi<^^^(tcwiirff^tixi^^. w^m^'^^-^bos 
kmstBb 0 8cDgffi«:jgfiX$nri^s« o 5 

^tc, m«sri<D*^(*^^r^5o lo'^MT^^sffl^ 
©§e^c«^^^*> :/ 5 0 6 tiT*? D . mi(o 

::^5 0 1 «H2(D«<!:l^«tCLr:7 y ^ rf^ 

[0 102] 07 (b) (CS^^J:^&c. ^2(D^ 

^<*^^r^5 0 2^i8:SU/c<5:»ftC»2<D^^^2.:/ 
5 0 2<Dm@<h*fffij*r^jteM®5 0 5±(Dfi[a)5P6. fi> 
«C< i«>iB^/>-a?->5 0 3*^S5Ui-r-S3fr. ffiiggS 
0 5ec7L5 0 9«:?B^^^„ ?L5 0 9». TLl^SBCC^S 

>'^•^->5 0 3 i^imafl^tc^j^sti-sj: ^cc^^sn 

cfco-r. 7L5 0 9«lBiS>'>-^->5 0 3 
9*5iBa>'^•dr->5 0 3«:Sil-r4J:5«:'rSl»^». 

yr® 5 0 i^Aixmimh 0 8»^«)iHi»or*5 

[ 0 1 0 3 ] ?L5 0 9 br«. Mx. 

tfaiX3&5»an.>:;^<f:LTW6n^, 

IfJaXCCcfctlt^. aiMB^cCe^^'C?L5 0 9*fK^-r'5C 

1f*PX«:fflCi^u^lf«!^Cc®^$n/d:Ci*i. 
EiS^^• ^ - > 5 0 3 *Sa[ J: ^ (CTL 5 0 9 

t^o E^>'^'^-^>5 0 3*®il-r^»<fc^«:?L5 0 9«:?g 
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[0 104] HCC. 07 (c) ^TnTJr^JC. ^^?n 
/t?L 5 0 9 (C»mtt«ff^^ L r H 2 CD^^tt ^ 5. 

5 0 2 3 i^js^-r-saxotHiy^ffi 

5 0 4«:J^^^„ ^^tt^miUrtt. ffi. 

[0 105] H7 (d) {C7i^-rJ:^>cc. *i^yr 

^5 0 7iiHJS]15 0 8i^i(I^-rSo CCDXSCCJ: 
9. iBS/^•^->5 0 ^l(D*^tt^ 2.:/5 0 1 

Koaosffi504i, m\(mmw^v':fbo i 
*jj:cmD aumes 0 4^sa:'rs»»a5 0 5 <fc3&^ 

[0 106] ««CCH7 (e) CCTn-TJc^fc. HXOUlL 
m 5 0 4 (O^feSCC H 2 <D^it ^ 5 0 2 ^ 

[0107] ft*5, :*:J|]®C3!»gS{ctetirfe. SlJSOJg 

m2tmu^. mi (c) cctj^tkouil^ss 0 4^ 
?g^^sxgcDgr*or. 07 (e) cc^-rm2or)* 

:/5 0 2 y V 5r zfrnm-T^m^. 
®5 0 5(D±ffifiI:<P6iffi^® 5 0 5 <bll 1 CD4^(*^ 2^ 
r?^5 0 1 t^^^JL^^=T^XCflh(Om^^A'^^ < "T 
iCi*5f»4. ftfe. C(Om^\t. IR»}ttll/Sffi5 0 

[0108] (^<0JgSS4 ) *%WC!>J|56(DJKliS4 4C 

^Oft:^eSi?gTSo 08J3:*:%?g©|yScD?^S§4K:*» 

^jfeojBg§-cffli^6nriiS**3pf«iij5fe<Djg^ 1 xm 

[0 1 0 9 ] 08 (a) CDWJc^-rJr^Cc, SizjOXg 
01<D^i*^^:/6 0 l:!&s^.'^•^->6 0 see 
0 1 ^Dmc^>^1-^SItcfi!rgT€>ffii^/^•^-->6 0 3±(DSB 

±:&«:rDjttr5?Hi-rsffi0fflL/ma6 0 4*^fiK 
-r*. C(DXg«02 (a) ira««:fTb*irteO, + 

i;r®6 0 7cD±jc^jiyiira6 osnj^m^^tixi^ 

So ^/t. fieS>'^'^->6 0 3<i:ffiOab^S6 0 4« 

03-05 cc^r i*rn3CP<D:6rscc J: o r jgsss nr i> 

So 
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[0 110] 08 (b) tc^-r<fc^K:, 08 
(a) {c^-rxgi^?fLr. mi(o^w^^^so 

zo^t^^yzfe 0 2 cDmg*iSffi*rs<fc^ (effigy 

So fi^*ffiW«F«:KS3tiS*><Dr»36:<. mtfS 
#-<-:;^F<D;}<.>x-<>^tc^S«#:S«1^. mEmty 

-h^mi^ftmm:^mmi)mtrfibti^. ms {b) (om 
viitmEEmt^- h e i o^sffli^enn^So ccoir^tc 
mi(Dij^3i»^-^:/6 0 1 tm2<D^mi^^ vzfe 0 2 

saifto. *^«a©tsasw?iisorpiji«r0sc<!: 

[0111] ;?c{c, 08 (c) ccTj^-rjr^tc. micom 

6 0 2 0 m 6 0 4 C[)3t«8CC*ti-e 
n:7 y 5, r^'HSg-TSo 08(c) ©t?Jr«. :7 y 

»^^zfeo i<ommisj:^m2(D^m»^^':/G02 

CP. M«:(3:NCF*:^«NCPS:flHr^SCi«>t?* 

So 

[0112] ^^:mm(omm<>as\,>xhmm(Dj^mi 

«(C. micD4^^f*^«y:/6 0 l^KS>'^■t>>->6 0 3 

<f:a>g«ssB4j-^. m2(Dmmw9- 0 2 tm^mL 

i4>r#So ccr)^^ft^Bi{cJ:Stf±^?f^(i. 
JMxm 1 CD4^^{*^ > :/6 0 1 :foj:0'm2 
5r:/6 0 2*»igai6 0 5tcJat8:"rS^{c. cn€>¥^ 
»^ :/(c^^ 6ns -i^*^ft < TS CtifiXt 
So |g«:atS:^cDffi;^j^<J: S c n6*2S»^ zfcDtiLm: 
XKD«I$(I^0SC<!:*>r^S. S/c. miC>*®<*^ 
y^eo 1 <?:|^2O*3^^^:/6 0 2<fc*JS^StlT 
C^S/ci6. ^lgCDmJK!®^<t*3. Il2<3[)*^fl:^::.::r 
6 0 2<Dmffi^cJg^$n/c^^^*>:/6 0 6 iffiDHiL 
^6 0 4 iOSBK^JcDSfiSi-CfrSo 
[0113] ^^CC. 08 (d) - (e) (C^T<J:^CC. 

+ i'yr@6 0 7©±«:ifijS®6 0 5*?&^-rSo 
Wcctt. 08 (d) «:7S-rj:5(c. *SWb<D5^- htt© 
^igje 0 g^rfiiS'&^bif L/. 08 (e) Cc^-Tct^ 

fc. cn^/H^-»nffibr»^ji6 0 5*?i5^So 0 

8 <d) (e) ©Wftt. IS8tjl6 0 5«i(BSil6 0 

s(Dmm(fcmfSL^tixi.^^o iffiiS®6 0 5». 

lO4^^^^:/6 0 1. ^2 0D^<*^-^r?^6 0 2. 
ffiiS^<^->6 0 3 4d,fc^0 aiO^Se 0 AtO^H)^ 
ai9:^ns<i:^«:jBfiRSliTC»So «cfe. 08 (d) - 

(e) {CTj^-rXS^. 02 (c) - (d) XTfkLfcXm 

iiRi««:urtft>nrt>So J:-?r. 02 (c) - 
(d) XTjkLfcmmin^. snja-ftjEsrs^ffli^sc 
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[0 114] mi^ic. 08 (f) fCTF-ri^K. y 

[0115] (SltiO^ffiS ) :4:^«^|%<D^S§5 (C 

©jg.®-cfflt»^n-cc»stt^K*siJS©jg,@ 1 

fc«>©<tll«-C*«3, PiDi¥l*©«^^«||iS©JK3S 
1 r^Ofcfe©iigfil©tBtB*^o. 

[0116] g!7]{C> 09 (a) {C^rcfc^CC. ^glS 
«7 0 7©±{ClfflS©K||>'S5f->7 0 3*J^fiS^S. 
BBt/< 5r - > 7 0 3 ©JK^{iiy6©?^,@ 1 i iBifilJC U r 20 
n'iC i*J-Clf a, iBi^«7 0 7 «. SIJt©}gJIS 1 ~ 

4K:*jws+-f yr®i Lr©S:B4m-r*>©T?* 

*. B«S«7 0 7K:*Jt*SE«/<3r->7 0 33&J?^fiSE 

3nrt>jfei>ffl (as) {c«, Si^/A-'y K7 osdij^fix 
tfi-rs. ias-'<^'->7 0 3 iF«3aEai©ra*jj:cfi*3 

5. F 7 0 8 ©raw. -rf f +;:^.»U-;i;-;U 

^it©?gffi{c*jt>r«. EiBi''ff->7 0 si^^'^ 30 
'J F7 0 8 i*srtgBiB^4:^-rsci^t< assess n 
;fc®®-c*-:>-cfcfic>. sfis/Sif K7 0 som^iitm.^ 

3ti4^>©t?«ft < . "7 h y 5»Xt^{ciB5lJL/;te«^«>'^• 
[0 117] Aic^ HQ (b) icnk-r J:'>ic, Hi©* 

•:fm^^tifct #ccsr 1 ©*«f*^ v:fiO\ ©jgi»© 
i««:{ag-r6ffiitS>'<4'->7 0 3±©SP»«:. i^Ertc 

OSe7 0 4{Ctt. »©ier. 02©*?»«:?^?;r»'7 40 
OZtfiV'} vzf^vzfmkitii. ffiDWL®B7 0 4 
©5tigHII2©ij£^«:^:y:r7 0 2©^i*tl»lUrc> 
S. Bl»3aL/^7 0 4«. l6lfi©JgSl-C^U/fc55r«fe 
k:J:o-c. l^«©?l5i5K*t^^*fflt,»rjKfirc^-5, 
[0 1 18] ;XK:. 09 (c) {CS^-r^^K. SEi»-'< 

f->7 0 3±«:m I (mm^i^^-f^i 0 1 *^B^<> 

f :7'lliS»ild6©}gS8 1 tmWK. Urtf 'J C i*J-C 
[0 1 1 9] •€■©«. 09 (d) {Cn^-r J: ^(C. iBSS 50 
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«7 0 7 ©±JC, ±-C©gr 1 (D^mWf- y-^lOl. £ 

®y<^->7 0 3*jj:cm»)aii/®fii7 0 4*«8arr* 

J:5{Ci»iS®7 0 5*JgfiK-r*. W^miObit. 02 

(c) ~ (d) -c^L/Aoigtigsjc. *®<b©e^-h 
■rsci*i-cgfi. c©fcji). 02 (c) - (d) 

[0 12 0] ^^tc. 010 (e) {CnrTJr^tC, 
7 0 5©±Effi!l3&>e.i»i^ 7 0 5 t&m 1 ©^|^^«:?' f 
:f7 0 1 i«C^5feftlX4t7or c>ie©Jl*%/jN3 < u 
•C. ffi»jai/«S7 0 4©5fe«4ttS®7 0 5*»6SW 
S-tfS. C©i*IS{»)aiLmS7 0 4©$Hg©— 

•3. Slll©¥3Wic?^5':/::/7 0 l©Wffii<a»)B7 0 

5 ©±ffii Wlal— M<t Jfe ») . mi ©^}^^*fc^ V :7'7 0 1 
©WB0KiteigS7O5*>6SmUA:»3«:&a. CtiK 

io. 06 (c) iC7jk^tiidm&wi:mm>w^mfi& 

©XgB06 (b) -Cn^Ciftaigi^SOXg-CiD, 

[0121] Jg«c. 010 (f ) tc^-rj:5{c. SKD 
fflL.^7 0 4©±M{CH2©^}iaBt«:f^-^:/7 0 2^:7 
'iv^^v :/Jli^br . iffii^ 7 0 5 %3ftWLifetei§© 
^©*3l«®g*ssc i*J-c#a. c©7 y ^ -^f- 

fil-5T. ii>«:<<b'fe>l»2©*«tt^-y:/7 0 2<f:ffi 
0 m 0^7 0 4 i©KK:«. «±©Ai*«8i*aA'^ 

[0122] --XVi. 010 (gr) K:^'rj:5«:. 

7 0 1 ©ssKiaw 6nyt#gi^/< ? f 7 0 s ©^sk 

^Sfla©^^iBSg^ i L/-C©-'^>ar^^^-;^7 0 9 

fijfrs. fe43. :4^^fi©?^sg{c4B^,»r^1•spSiB^ig^■«>'^ 

F 7 0 8 ©^2{Ci^$n« y - F*ffl»,>S C <!: 

C©J:^tCffiig-'<^->7 0 3<bSi^Sn/cJ1- 

(Ball Grid A r r a y ) i LTfiefflrir. 
y 7 n -^©a:ti*^c>4 c t x^w,vc.9^noy&mcm. 

[0 12 3] S^{c. 010 (h) «:^-r«i:5«:. 
(17 0 5 ?:^t^O/c«.^«Si©*««i«S%. i|5«f* 

«c*j. »9i«, ''^>^'5^^-;^7 ogoj^jsiSElSTTiorfc 
C©J:^«:2|s:||JS©Jg«S«cJ:»)^iiig^$lS>&fPSi 

•rti«. Sffi^c-a{c^»©^|£^f|^g4^f^,c^^»■c 



3X 

[0 124] (*teC0JgSS6) *a?g<?^|J6cWBS86CC 

ISO. *^<DjgS§T?^Ci^txrii-5ttf4«^cD^S§ 

[ 0 1 2 5 } ittOcDXIir 011 (a)CC7T^T<fc^ 
«; V ^JSJS 9 0 7 aoxg-rE 

01 1 (axom-c^t. mi(omm»^y':f9o I 

«^®>'>*>:/9 0 6 ^:frLX^mm9 0 7 -v:7 t; ^ 

^©i^Si il^Stcortf 9 ci*5r#6o 20 

to 1 2 6] ;X^ai 1(b) {C^-Tcfc^CC. »1(D^ 

Sft^-yt/go 1 ^jatasn^ J: ^^^^9 0 7<D± 

K:»^9 0 5 *^^S-rSo H 1 1 ( b ) ©Wt?«, H 
JfiCDJ^.®ir^b/c0 2 (c) — (d) iraacc, *S6 

■r ^ c i tc<t 0 3 n-c c^-So 

to 1 27] y^CC. HI 1 <c) eC7ST<fc5CC. 

5^ ::^9 0 1 <b^H9 0 7 tommmi^i^m^ 

SnrUSto&Oii^iC. ^JS907«rx^.^>yL 
'T:Ei|9>r^•^->g 0 3*?B^S. 30 
to 1 2 8] HCC. SI 1 (d) fC7jKTJ:^CC. m2Cr> 
4^i*^::.:/9 0 2%19®OA:i€r(C. »2<Di|i««:^ 
y:/9 0 2(Dliffi<!:*fr^-r«j«i»)19 0 5±C[>{4g3&:» 
6. ii>^j:< <i:^>ffi)S>'^•^->9 0 3 5{^StHT€>^-C, ^ 
^9 0 5{C7L9 0 8«:?g^-S, 011 (d) (OmT 
7L9O8©Jg^»g|ascWKjS3r5^Ufc07 (b) 
<h|^SIiCUr?ft>nTli-S« ?L9 0 8tt. 07 ( b ) CD 

[0 129] ^CD^, HI 1 (e) CC^-ra:^tC. 40 
y':r9 0 2 <hEi^/N't>->9 0 3 i^gMT-SB^OWL 

90 3*!:. ®lCD*^f*:^^:/9 0 li. ffiOWOSS 
9 0 4<!:. lllO*^(*^^:?^g 0 l;fe^afHX>5HiOm 
89 0 4 ^aiaf ^jffiiS® 9 0 5 ci:35P6%S«Kg»%» 

[0 1 30] SaccHl 1 (f ) {cs^-rj:5«:, BSJOm 50 
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LSg9 0 4©5feS§tC^2 CD^^Stt^ :^9 0 2 ^7 

^n^cttiv^^. m2<o^m»^v':/9 0 2i>^ 
^^>zr9 0 6^:rtLXWL^aiLmm9 0 4(,cy V 

v^m&,^i[xx\.^^. 

[0131] *^cD^,®K:*5C^r^. 
®2iSfi|CC, HI 1 (e) iC5^'rffit)tHO@S9 0 4 
*JgRWSXSa>«'C*or. HI 1 (f ) ^m^m 
(D^^f*^-?:7'9 0 2^:7 U ^ :/||S|-r^B9«:. 
jteM® 9 0 5 cD±SffiB30>6itejStg 9 0 5 i m 1 

^^:/9 0 1 <tcci»*flo:*tforcn6<3C)j?;!^S:/jN3 

<T'SC<!:d^-C^^o C(Dig^». aXDai/®S904 

[0132] (^©J^S87 ) *SigcF^|i6<D^jS7 {c 
;&^:«P^^^«^S:to J:Cf-eor)S3§:^{c-:>l^TH 1 2 ^ 
#M03&3C^e»lttig-r6o H12«. *^?9©*fiS<DJK,® 

»fMHr*o. xncTitc^brt^s. »K:Si?g(c*Hr^ 

irfflii6>n/c*>©<Li^ar*o. n\:^nmxjMfsm^ 

[0133] mmi. HI 2 (a) <DPiI^^-r<fc 
ttiStOliigf* (800. 810, 820) ^ffl^f 
#«tjfi» (8 0 0. 8 10. 8 2 0) (i. iBje^>*dr-> 

(8 0 3. 8 1 3. 8 2 3) <b. ^^^^^-l^iX^^ 
Sn&^^tt^ >:^{801.811.821)<fc. ^ 
(80 1. 8 1 1. 8 2 1 ) <D— SS^S/ttt^ 
8l5*ai9r-r-5>JS^ (805. 815. 825) <t^^ 
J^j:<<hfeWL/r(r^^». &fi}jS»C[)^^^Jg»8 2 0*iS 
±B. «J§»8 1 0)&«*iaJB. «JS«:8 0 l^STJSi 
3tc^, */c. HI 2cDC^:^e>^;&>^J:^{c. i^tcffiS 

to 1 34] SLtJti3^j:'5*»J&<*8 2 0m<?>&fil®(t 
(8 0 0. 8 1 0) ii. Mtc. (80 1. 

8 10) <DJgj»J:0^1•(la6Cffia•rSffiJS/^•dr-> (8 0 
3. 8 13) ±(DgI5»:«>>6±^rr6jk:^mL. fio. — sp 

j&5^^(8 0 5. 8 1 5) ^iesaiT-saxofflo^s 

(804. 8 1 4) *WL/ri^5p a<5[>Xg{C*jl^r. 

axoaumffi8 0 4ji;®iSji8 0 hiphnmhfd^x 
±iiic{4a'r'5«jg»8 1 ocDffiii>'N'd?->8 i 3<hs 

M^nSo B(0ULm@8 14»inji^Ji8 1 53&>6StU 
b/cgP^r±@CC(4gf S«jg(*8 2 0©lBJR^^•ar-> 
8 2 3<!:«M?nSo 

[0 13 5] fltJS«:8 0 0*5<fcc;^tajgft8 1 0«H6 
(c) r^l//cfc(D<i:|gfil<Dfe(Dr*0. H6 (a) ^ 
(c) Cc^L/cXS€:fflt.^rj^fiKt*SCi;Cri"e#€>o ffl 

L. ^ificDjg.®tc*5Cir«l3gf*8 0 0*5<fcc;f«ig(*8 

1 0». H2 (a) - (e) (C^TXe-**. H7 (a) 
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-(d) tc^-rxgfcjrorjBfiSsnfcfecD-c^o-cfc 

02 (a) ~ (e) «C^-rX!g-«>H7 

( a ) ~ ( d ) iCTjk-rxmt. i&mm ( s o 5 . si 

5 ) <D±Sfii|*>6«ig® (805. 8 1 5) i^l^^ti:?^ 

9:f (80 1. 8 11) im*ani*tf oTcne.© 

H«:«Jtft8 0 0fe,tt/«Jg«:8 1 0 i LT. HI 

1 (e) -C^0fcfl6©ij£««[igS*«flcr««ji»i» 

to 13 6] H12<D0i-C«. «Jg«:8 0 0*Ji 

C^fi|jg«:8 1 0 {CtoCi-r^^flcf^ 5- ( 8 0 1 . 8 0 

2) ©WMiiiteaua (8 0 5. 8 1 5) iphmmuxi.^ 
3*^ll6©?^ffl«:*jt*-r:»Bi Ota urns (8 0 4. 

8 1 4) ©*30JffiS^ (8 0 5> 8 15)*>6SmLr 

t,>n(ia< . ijiait^^ 5,:/ (8 0 1. 80 2) ®wii« 
)»SJl(8 0 5. 8 1 5) Kat9:$nrc>r*>m». 

CO 1 37] ©JJi{Cfira-r^«jg«:8 2 0t3:. B^OW 
Lmg*JfJ(!£L)&:t»m«1»3e» (800. 8 1 0 ) i 

muicoxm^-c^i, m«. hb (a) ~ (c) cc 20 
s-'^•5'->8 2 3^mmL. mmw'f-^rfs 2 1 ^iBiig 
^8 2 1 *««i9:sn«j:^{c+-^ yTja®±{c«iB®8 

2 5*JBfi£U. iteSe8 2 5<D±ffilW*>e,iffi»®8 2 5 

[0 138] ^jitt8 2 0iLT. 011 (e) 

SfCfcUtr^S-h^tCttSf 6^ii(*8 2 0{C'£>m»3W 
lySg4JgfiSU-Ct>m^ «jg*8 2 OCcKOtHLmffi 

[0139] ^(C. S 1 2 ( b ) {Cjjt-ri 5 {C. ^^jt 
ft{800. 810. 820) (D^t^^ f ( 8 0 
1 . 8 11. 8 2 1) :)?|^{C{Sjl:t. 
(*8 0 l^HXOtBomfiSS 0 4*s«3§(*8 1 0®EiS>'^• 
f ">8 1 3tS«l3tl. «jg^8 1 0(Dm.*}tiiLmm 
8 1 4*J«Ji«:8 2 0©KK-'f5'->8 2 SiStSSil 40 

[oi40]iai2 (b) <mxit. 
<micitms{t<mmiy- h ( s o 2 . 8 1 2 ) am^ 

iiSnS. Si^i/"- h ( 8 0 2 , 8 12) (Ctt-en-e 

n^®S(8 0 7. 8 1 7) *ii9:w6nTi,»s. mB'> 

- h 8 0 2 {Ci8We,nfc3IS»8 0 7 {Ci 13 . «ji«:8 
0 0<OI)(DWL/mg8 0 4ifil3t»8 1 0©lB«''-5df- 
>8 1 3 i*i^S5ia^{cggS3nS, F 8 1 2CC 

l9!W6n/c^lSK8 1 7CCJ:»). ^(*8 1 0(Dffi»)m 
LS@8 I4<i:«|jSft:8 2 0®iei|gyN-a'->8 2 3 6#t SO 
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[0141] ttSJ^- h (802. 8 12) iCisVfim 

^(8 0 7. 8 1 7) i':xm>m^Bmint u-c 

». W&»<l>l^^ (805. 8 15. 825) COBOi 

[0142] mmm ( s o 7. 8 1 7 ) itty-hK.mm 

^Ji*fflt,>^©36iil8^»tt®ffir»S Lt*, 
[0 143] ««{CH1 2 (d) KS^-ri^JC. 

»(8 0 0. 8 1 0. 8 2 0) *J<i:^y;*^^^t©^'>- 
^ (802. 8 12) ^mmLtc^. *jgi{fc<D^i/- 

h(8 0 7. 8 1 7) **Ilf»-tBIEEl/re<t^*Ci«: 
[ 0 1 4 4 ] fete. H 1 2 ©MT » 3 <l©filig<*4a© 

t.>r{3:c©F9K:fES3nr. mAi,t4:m':ji.±(Dmmi^^ 
mmiyxmmwmm^msi.-r^cti,x^i,. */c. * 

^©?B^-C». «T®©«Jifl:8 0 0©EiS/<^-> 
803*1. 09*JJ;C/1I1 0T^Ofc^^i*Sia<!;l^« 

» h tilt t> <DXi>-3 r fe^t ». 

[0145] 

[«te09] OT. *«fiW«:fflt>T*^ia©i{£^$ai*j 
J:Df*©SJJg*;ft«:oi,»r:a«tW«:Siwr-5. 

[0146] (ie§fit?3 1 ) *B5CC06 tC^-rSSjtXgfC 

fie^-c. 06 (d) «:^-r^»i?s©fps!!*?fofc. 

m^f^ii - >B^icr>\,^x\i.m 5 «Cn^-rxig{ct¥o X 

[0147] )g«3{c. >)Tm±icm^m^-fti,x. 

iBS-'<3f->Afe5Sr2©^B*J^fiWi (1|5 
(a) #M) . *»e«J«:B. ^fr^^^f UTilifeSmi 

fs) m^^ii. mmmn^TJi'tj'mm 

tC^g^L. C*lK:igSSSEafffi©«SS!S*atUrillEK-5A 
©®l5?rf^83-r5c<t*it?**. M«:. ^i-'jr/iife 
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mm) ^B^r^^ y^im<om^tii 2 

[0148] ;^tC. C(Dm2(D^mm±(tC{^^<Drr'^ 
^^::^ffiK:J:OaXD£aum@^fEST^ (H5 (b) - 

(d) mm) . :ft«fffitc», WL^mLW&(o^^^->m 

(05 (b)#fi5) . ^^')rm. iHIiSB4tfJ:afm2<D 

mt\yX<om^m,\A^iiCiSL^z^±i> (05 (c) # 
(d) , wm^^fci^mmommt. ^20^ 

@Cc*jC:f ^BB^yN- ^ > i ;^ 6^i^<t L/rm 2 
hK*Ji5eE-rS (EI5 (e) #M) . 

^^r+SCCJ:^), ^mgP(C-!7^;l. (H5 <e)#M) . 

^(DiBccWfflSi* (H5 (f ) mm) . "^(otkdc^v^ 

^x^5^>^Lr. (05 20 

(h) mm) o tU:CDXg{CJ:Of^StiA:IE:?/N-^-- 
05 (h) <b|5l«or)«3g*WLr:teO. K 

2 0 Mm-r^oA:, 

[0 1 5 0 ] :;^:cc. cojr^tcLrfPSu/c^^ 

KT^o mi(Z:)^«:^v:/iL/r«;iJ^^iO. 3mm 

:mi^t. ^rmi(o^m»^-j^<orjv^mmu:. 25 30 

[0151] Mtc. ^^^>zr^miSLStiftmi<o^it^ 
cc^^o:7W>6ffluSr. 2©3^^^;<3[)^>'^•>r^5feS 

[0152] mKo^mw'f'v^tw^^^^- 

fflC^yt. «±«. C<DffittCD«)!§*®l<Di}l^ft^5.y 
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[0 15 3] C<Dj:^CCLrffKuyfc*S?«:^5r^*SI 

(a) mm) o :^mmx\t. i^-vix<ow^thx 
Ms^^ H'y-tmiKo^mmimmmt^u^i^xu 

[0 15 4] fl:f*#JCC«. tea:7 : A 1 203 

(9oas%. »s«imxtti!A S - 4 0 . ^1^. ^J^ti 

SI 2 Mm) <!:. fmimMi^ : ?K«x4^c^i^>^ji§ 
(9. 5ffiS%. B*U^ri^tt»t EF-450)i. 
*?-3K>:/^-y^ (0. 2mS%. m3¥;i?7-7K>tti!) 
<!:. :^;^:/i;>^J (0, 3MS%. W<DIRtt« 
^-h* 4 6B) ttSS3fiEffl<Dy^;^i^;l.^h 

i SffiBMatc J: o r ig^-r 4 c i {c i o r tf o /co 

[0155] C(D-<-7s V^<om^\t.^y ^ ;VA± 

<Wg-&«5*ilSi 2 0-cn 5»p^iJp»L/riag$# 

i>o tfc. /¥*«:«J^byi:<tC55 0 OMmr*o/Co 

[0156] mm»^ V •:^^mmm^mtr^ft^(om 
m • mmt. 1 5 0 'Ci^mmuft^tfC^mi^^^ v 

^«rEaU. ^Xim. (1 0 OKg/cmM 
COtt®?: 1 5^Paffi}^t-^C<bK:j:oTtf oTC^-So 

<J:r>r. 06 (a) ^7j<ri^(r>^n^ctifixt^. 
[0157] '.x^^ ^Simm(D±Mmti^^m^mtmi(o 

^ (06 (b) #«g) . mm\t^v\^ly{f'^iy>^m\i> 
xmrnmcom^if^l 7 0 iimccrj:^^r^j^^ rj:^^ ff 

r^6icj8i-r^ (06 (c)#M). ttfe. ^^i^yra 

miimtom^mifimmtif^'ox 
i^^^fc^^. mmm^B^uxi.^i>m^^ifimi\amx$> 

[0 15 8]SgCC. K»)aiL^S«:43t^^^®*»6 
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3mm t . ^#5*1 1 5mmx l 5mm©t><D*ffiC> 

fc. m2<o^»^i7:/ichmi<Dmm»'^yftmm 

810 tb i/Sg^©7 y y y :^S^tt. 

2»ytBioaLme<b©Hfcffl[«©«ji§ccj:o«±L lo 

[0159] «±©IgK: J: 0 0 6 

issa^z 6 O'CfciSfSLr u^n-iSii ( i os&iffl) 
41 OBtf-ofc. ¥®«:^g{C«J1.taJi©i'^ f 

SI^Mf-5fc*i. *««:?^?r:/<b^<?.^^-5;*i©l!tffi{c 
^S!rtffi©^^tiHb#^«c/h3j5p-5^t. 20 

[0 160] (SI8IW2) HI ajcs^-i^fsxsKseo 

r. 012 (c) Kmt^m^^m.(n>^^vi',fc. m 

»8fi0IIl{c48WSS^2©i|^«^9^y:?'4ffig-r-5* 

fem©fiij§i*{ctjc>r> ffioaumgtt. -en^oiM 

{C^fiRl/TliS. 30 

[0 16 1] S^Ji»pa*@^3#sfcai>©ite»s/- h 
gimtt-i- ;^ <!: e. J5: S^SiiSS^J^fiS ^j: 5 ©4ffl 
sK+2^lSfli*^a3ifr^i4>©-e*r>-c, By^T^-s;' 

im©fe©4fliC»A:. ^i^- h©Jg*{3:8 0 MmT* 
^}i!es», T@{c{ii[S^«^jSt|:©giomi/®Bitc 
5Wr5-r*{iig«:^K//XU— tf«C<tOaSO. Imm© 
«a7L4Jgfi£L. c©»ji?L«:trrsh-;u^ara^^tt 

LTtt. ai©»J^©#JSI4^8 Sffia^i. l^X?* 
y-;l/ASx;}<+i^«|f (xtn- h 8 2 8 tt^tt'* 

sK+^-^flg (YD - 1 7 1 %m^amm 9aa% 

TS>T5^4'Hig{bffll(MY-2 4 l»©^ttS!) 
3aa5«i*H3f:n-;P{C-CtlSll/fc4>©*ffli,i. ^ig 
ttx i» 'J - >En»ttcc J: o rff o fc. 

[0162] C©J: ^{CLrftSO/c-ftCi^i/- f. 
«:a»j§»i«3gfl:i©ra(C:n'?43l±. fiiS^tj-Ji-O (0 
12 (b)#M). Che.*i»:ru>^-caiBa-J!nEOA: 50 
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1 70'C. E^: 50kg/cm\ «f 

ra: eo^ra) . ctucio. ■:f'j-:fi'if'p<mmtm 

F4'©s»e!^bt$«$si«>si{ko. sra©m^iii^«qft}n 

[0163] ^>c«c. ^mmmv»htifc^mi^miicr> 
ir^r fe. 118608 1 i. Ksi© 7 p -sssj* 1 0 iitf -3 

/c. iS^fJSISStfai i Piste > i|i««:i|g{C^J:©i' 
9 ^r-i?i©||iffiK:S;^{iSi«>i&ti!6:*> 

[0 16 4] 

[|%??©5a^] liUbSiigty/cJr^K:. *%W©^^i*J? 
^'-><!:©^«:'7 -<-t'-sK>f'-f >y%fliC»5:< r 

[0 16 5] M{C. ±{iI<!:^cS^{*5^5':/©mgiE 

ta>'-« 3? - >±©Am*is^^se*s^ffijii-rii^e<j«:« 

[0166] -P'jy^^ V •:m^^tifcm 1 ©¥ 
mw=f-y :?"©Jl**^H§Taig! U /c^«:Wlg^«: J: 0 » 

[0167] 2»:»?B©¥#«:J®{C*jl,>r«. 
^{bSnfc^^f*5^ 'J t:^-C^®{b*0-SC ifc-c** 
©-C, ae* J: 0 t> 3 6 {cUfSgKfb l/fci|£«(*J^*||3Si 

[0ffi©©Wil»BJ] 

[01] :4:^QSCC^i&©^.® 1 (C;tP;i&>£iii^i^S4^ 

[0 2 ] 0 1 iC7f<-rT^m^<omm.<mm i {c:*>*>4i|£« 

[03 ] 0 1 K:^-r*^igg©iB^y<*->*jj:cm 

[04 ] 0 1 {Cfl^-r*3W*$|g©EII>'<;>->*j iCJfK 

0 a oms^jBfiWi:^©— {f!i?&^-r»rDB0. 

[05] aiJc^-r*3»ftS®©ffiB/>-4r->*jJ:CJfK 

0 tii l/^S*JKfiX-r -5:;^©— 0iJ*^n-rBfM0. 

[06] ^^m<rmM<i>f^^2K.ifiifih^mpm'm.isi. 
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[011] ^^mo:>m&(oBme(tCiy>tP^:£>^»^^ 

100 ^3lf*ilS 
101. 201. 401. 501 

0 1 mi(omm»^yzf 

1 02. 202. 402. 502 

0 2 mzommw^vzr 

1 03. 203. 303. 403. 503. 603. 7 
03. 803. 813. 823. 903 

104. 204. 304. 404. 504. 604. 7* 



60 1. 70 1. 9 



602. 702. 9 



10 



20 



* 04. 
1 0 5 
05. 
1 0 6 
06. 
20 7 
20 8 
209 
3 1 3 
3 1 4 
30 5 
3 0 7 
3 0 8 
3 0 9 
3 1 0 
5 0 9 
80 0, 
80 1, 
80 2, 
80 7, 
90 7 



8 0 4. 8 1 4 
. 205. 40 
8 15. 8 2 5 
. 206. 30 
8 0 6. 8 1 6 
. 3 0 1. 5 0 
. 3 0 2. 5 0 
. 609. 70 

.306 

.9 08 ?L 
.810 
,811 

8 12 

8 17 
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